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IMPROVED LOCOMOTIVE STEAM CRANE. 
Our illustration shows a new English locomotive 
steam crane just constructed by Messrs. Chaplin for 
the Taff Vale Railway Company for railway break- 
down purposes, but available also for general work in 
the locomotive yards. The Engineer, from which we 
take our engraving, says: It is one of the most power- 
ful cranes of the class yet made, beingcapable of lifting 
loads up to twenty tons at a radius of 12 feet, or up to 
twelve tons at a radius of 18 feet, the height of the jib 
above the rails being 20 feet at the latter radius. The 
hoisting gear is single and double purchase, bsing ar- 
ranged thus for lifting lighter loads at increased speed. 
The full load is lifted by a return block and two falls of 
chain, The gearing for all the four motions of (1) 
hoisting or lowering the loads, (2) slewing entirely 
round in either direction, simultaneously with hoisting 
or lowering when desired, (3) adjusting or altering the 
radius of jib, (4) propelling the crane along the rails, 
is worked from the engine, which has a pair of cylin- 
ders 7 inches diameter, 12 inches stroke, with link mo 
tion reversing gear. The framing which carries the 
engine, gearing, and boiler is entirely built of wrought 
iron plates and angles, as is likewise the jib, which is 
curved to gived more headroom in lifting bulky arti 
cles. The boiler is of the vertical class, having cross 




tubes in the firebox, and tested to double the work- 
ing steam pressure. The carriage is built of wrought 
iron, and fitted with six wheels and the usual standard 
permanent way draw gear, springs, and buffers. 



Tbe Capitol Building, AIMny. 

A resolution has been presented in the Assembly, ask- 
ing an appropriation to provide for the removal of the 
boilers under the capitol, as it has been found that they 
may blow up at any moment and send the members 
flying above the dome. A contemporary observes that 
since the Legislature moved into the new capitol, in 
spite of its splendor, the members have hardly found 
life so pleasant as did their predecessors in the old 
building. They have been threatened frojn above and 
below. First there was the proupect of the stone roof 
falling on the heads of the members of the Lower House, 
and to avert that catastrophe the architect, at his own 
cost, undertook to repair the weakness. Now it is as- 
certained that the boilers may some day explode, and 
in their flight produce greater damage than dynamite 
did in the House of Commons. The new capitol is a 
very imposing edifice, but it has some features not cal- 
culated to tranquilize the nerves of timid persons who 
are forced to remain within it for hours at a stretch. 
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THE COMMISSIONERSHIP OF PATENTS. 

The incoming of the new administration involves the 
appointment of a new man as Commissioner of Pa- 
tents. The duties of this officer are of the highest im- 
portance, and great care should be taken in the selection 
of the individual. The Commissioner makes the rules 
that govern his subordinates in the transaction of all 
Patent Office work ; he detei mines whether old and 
slow modes shall be followed, or whether promptness 
and activity shall prevail. Upon him falls almost the 
entire responsibility of the bureau in all its workings. 

Among the best names mentioned in connection with 
the Commissionership is that of the Hon. R. B. Vance, 
of Asheville, North Carolina. He is a gentleman of ripe 
experience and marked ability, possessing many quali- 
ties admirably suited to the requirements of the posi- 
tion. He is a man of great integrity, honor, and upright- 
ness, and withal a good business man. He has been a 
member of the Committee on Patents of the House of 
Representatives for ten years, and chairman of the same 
committee for eight years. He is familiar with the 
working and needs of the Patent Office, and appreciates 
the necessity for a change by which the present ruinous 
delays of business shall be swept away. Like the new 
President-elect, Mr. Vance is a man of untiring indus- 
try. He enjoys the esteem and confidence of a large 
constituency. We believe his appointment as Com- 
missioner of Patents would be hailed with general satis- 
faction throughout the country. 

« i n » ■ . — 

BUILT-UP MILLS. 

Machinists have their notions, and perhaps no other 
tradesmen are more ready to indulge them. Something 
has already has been said in these columns about the 
material- and the forging of milling machine tools, but 
nothing has been said about mills being built up when 
their sections were of the same diameter. Yet this is 
the system pursued by a very competent machinist. 
He makes up his straight mills from thin disks, and ar- 
ranges them on the arbor so that the teeth zigzag, or 
alternate. For instance, a straight mill for flat work, 
to cut two inches wide, instead of being forged in one 
piece, or cut in one chunk from a bar, is made up of 
eight or nine disks of one-quarter inch thickness, faced 
and screwed together on the arbor, and turned and cut 
as one solid mill. The disks are then taken apart and 
tempered, and when returned to the arbor they are set 
so that the teeth break joints. When the mill is to be 
ground by the emery wheel, the tightening set-up nut 
is loosened and the teeth of the disks moved into line 
by a steel straight-edge. They can then be ground 
across on a continuous line, as though they were cut on 
a solid block. It is easy enough to disarrange the disks 
so that their teeth shall alternate, and to set them in 
this position. 

The claim for this divisional mill is that it cuts faster 
and freer because of the alternation of the disks as re- 
gards the teeth; that there is no give or spring to the 
arbor by the alternate cut and let-up of straight-across 
teeth; that any section of one-quarter of an inch 
thickness, or of one-eighth of an inch, can be 
readily removed when broken; and that by using 
these thin disks mills may be built up of any required 
width (length) whenever the exigencies of the work re- 
quire, without the necessity of making new solid mills. 
This is an experiment of an old machinist, who believes 
that it is an improvement on the solid mills, but who 
makes no claim to a control of the device, and no claim 
to its originality. 

■»<»»»■ 

A TRADE AS A REFUGE. 

Many years ago the writer was foreman of a machine 
shop in Boston, Mass., and one day had an application 
for apprenticeship from a young man who was ac- 
companied by his uncle. The latter carefully ex- 
plained that his nephew did not expect to be a ma- 
chinist for a living, as there was ample means for his 
support outside of the workshop; but he wanted to 
learn the trade, so as to be independent of circum- 
stances. The propriety of the intention of the young 
man and his uncle was recognized; but the exaction 
was made that the apprentice should travel the same 
road that impecunious and needy young men traveled; 
there was no royal road or short cut to mechanical 
success for lads of great expectations. These plain 
truths — very plainly presented — suited the applicant 
and his relative, who was at that time a United States 
Senator, and subsequently became a candidate for a 
still higher office. 

The young man came into the shop, was treated the 
same as the other apprentices, was instructed as 
though he was to become a machinist and follow the 
honorable business for a living. But he disregarded 
shop hours; he sneered at shop rules; he came and 
went as he chose ; and finally, six years after, he was 
usher at a second rate theater. He was not cut out 
for an amateur mechanic. 

His experiment as an embryo mechanic illustrates the 
nonsense frequently talked in public and published in 
print — that the experimental knowledge of a trade or 
business is sure defense against possible disaster, and 
secures the journeyman-apprentice a chance for an in- 
come from his trade. The notion is as fallacious as 



would be that of every graduate from a college claim- 
ing the qualifications for a professor. 

It is well enough that yong men should learn some 
means of supporting themselves by their own exertions, 
but it is folly to imagine that because a boy has soiled 
his overalls against a lathe and dirtied his hands with 
oil and filings, he is necessarily a mechanic, and can 
return to his shop, as to a "city of refuge," when mis- 
fortune overtakes him. 

No mechanic is worthy the name who does not keep 
abreast with the improvements in the shops. To do 
so, he must either work in the shop or be a frequent 
visitor. It is astonishing to men — practical mechanics 
— who write for publication to their brother mechanics, 
to see how the changes and possible improvements in 
shop methods and shop tool- Keep apace with their 
growing years. The sixty year old proprietor of a 
well known manufactory said, recently, that he was sur- 
prised every day when he compared what was being 
done in his own establishment with what he knew how 
to do thirty -five years ago; and this man is one of the 
liveliest mechanics and prolific inventors of the coun- 
try. It is evident, from observation, and it is convinc- 
ing from experience, that a learned trade should be a 
practiced trade to be of real use. 



A Clergyman on Shavings. 

Rev. Dr. Paxton, in a lecture before the Mechanics' 
and Tradesmen's Union, of this city, a few evenings ago, 
stated in a few words a good many truisms. Shavings, 
the lecturer said, were not of American invention, like 
whittling, but were as ancient as the working of metals 
by Tubal Cain. They are the necessary waste of every 
work. There is a certain loss from every gain; there is 
no building without its rubbish heap to remove, which 
requires almost as many carts as to bring the building 
material. The fewest substances in nature are found 
pure. Construction is based upon destruction. Every 
joy presupposes a sorrow. The door posts of progress 
are sprinkled with the blood of its martyrs, and along 
the way are scattered like millstones the bodies of those 
who have fallen in the path. We cannot get something 
for nothing; for every tit there is a tat. The wrecks of 
rich men's sons to be seen everywhere show that it is 
as hard to keep as it is to get. Without toil there is no 
substance; hence the recklessness with which estates 
are squandered, without any regard for the toils and 
hardships that had to be undergone to procure them. 
It may be likened to the sacrifice of human life at the 
battle of Bunker Hill, through which the salvation of 
our country was procured. 



The Chicago Electrical Fire Alarm. 

Mr. Wm. H. Preece, who is now the Chief of the Gov- 
ernment Telegraph Service in London, visited this 
country in 1877, and last year he came over again to at- 
tend the meeting of the British Association in Montreal. 
In a recent meeting of the Society of Telegraph Engi- 
neers and Electricians, in London, he described the 
Chicago fire alarm operation as follows: 

Some members present may remember that, when I 
described my last visit to America, I mentioned how in 
Chicago the fire alarm was worked by an electric 
method; and I told you a story then that you did not 
believe, and which I have told over and over again, 
but nobody has yet believed me, and I began to think 
that I must have made a mistake somewhere or other. 
So I meant, when at Chicago this time, to see whether I 
had been deceived myself. There was very little room 
for improvement, because, as I told you before, they 
had very near reached perfection. This is what they 
did: At the corner of the street where a fire alarm box 
is fixed a handle is pulled down, and the moment that 
handle is released a current goes to the fire station; it 
sounds a gong to call the attention of the men, it un- 
hitches the halters of the horses, the horses run to their 
allotted positions at the engine, it whips the clothes off 
every man who is in bed, it opens a trap at the bottom 
of the bed, and the men slide down into their positions 
on the engine. The whole of that operation takes only 
six seconds. The perfection to which fire alarm busi- 
ness has been brought in the States is one of the most 
interesting applications of electricity there. 



Notice to New Subscribers. 

Most subscribers to this paper and to the Scientific 
American Supplement prefer to commence at the 
beginning of the year, Jan. 1, so that they may have 
complete volumes for binding. 

Those who desire it can have the back numbers of 
either edition of the paper mailed to them, but unless 
specially ordered, new subscriptions will be entered 
hereafter from the time the order is received. 

Bound volumes of the Scientific American and 
Scientific American Supplement for 1884 may be 
had at this office, or obtained through news agents. 

All the volumes of the Scientific American Sup- 
plement from its commencement, bound or in paper 
covers, may be had as above. 
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ASPECTS OF THE PLANETS FOB MABCH. 

SATURN 
is evening star, and takes his turn in coming to the 
front on the March records. A noteworthy event oc- 
curs in his course as viewed from this planet. On the 
7th, at 3 o'clock in the afternoon, he is in quadrature 
with the sun on the eastern side. On that occasion, 
when the solar orb sinks below the western horizon, 
Saturn looks down from the zenith, 90° east of the great 
luminary. " Soon as the evening shades prevail, "and 
the stars peep from their hiding places in the fathom- 
less depths, the planet, second in size of the sun's 
family, and by far its most wonderful member, may 
be seen beaming radiantly from the celestial heights 
and commencing his westward descent. He is indeed 
a shining light under fejspresent conditions, and may 
be readily recognized by the serenity and purity of 
his rays and the soft golden tint that distinguishes 
him from the twinkling points surrounding him. Were 
he an earthly potentate, he could not choose a more 
commanding position for holding his court than the 
one he occupies at sunset when in quadrature. For, 
poised on the height of the celestial dome, he holds 
under his sovereign sway the most brilliant galaxy of 
stars the heavens display to mortal vision. On the 
north, the northern brilliant Capella forms his body 
guard. Equidistant on the south, Betelguese shines, 
the leading brilliant of superb Orion, who, girded 
with belt and sword, treads the celestial path with 
starry feet, stretching his vast bulk over the equator, 
and dotting the sky with a starry glory visible all over 
the globe. The peerless Sirius, member of the highest 
order of suns in space, glows in the southeast. On 
the west, the clustering Pleiades softly shine, translat- 
ed to the skies for sisterly devotion, and red Aldebaran 
looms into view. On the east, Procyon points north 
to Castor and Pollux, and still farther east the starry 
Sickle comes into view, while, crowning the starlit 
scene, Jupiter rises toward the meridian in the pleni- 
tude of his power, and in the regal aspect he assumes 
on his nearest approach to earthly domain. 

The observer who beholds Saturn under these condi- 
tions gazes upon a magnificent picture of starlit 
beauty. Every star that has been mentioned may be 
readily traced with the aid of a chart. The moon will 
not dim the luster of the stars, and, choosing the whole 
year through, no more brilliant page of the celestial 
book will be thrown open to the upturned eye than the 
one we have attempted to describe, when Saturn soon 
after sunset looks down from the high heavens above 
upon this little planet. plawin^lierjway— thsoughr^pace 
asdHtaming oirTier axis as she spins on in her course. 

Observers skilled in planetary lore see evidences of 
change and commotion in the ring -girdled orb. As- 
tronomers of high repute think that the rings are draw- 
ing nearer to the planet, and will eventually fall upon 
it. Others of equal renown — and here the evidence 
strengthens and accumulates — feel sure that great 
changes are taking place in the dimensions and density 
of the golden girdle, unique in the universe so far as 
our observation extends. The theory is generally ac- 
cepted that the Saturnian rings are made of myriad 
satellites forming a kind of cloud, that the divisions of 
the ring are real, and that we see between them the 
black background of the sky. A different theory finds 
advocates, who think that the whole ring is opaque, 
and that the apparent opening is due to the darker 
shading of that portion of it. If a star could be seen 
shining through the dark space between the outer and 
inner ring, the problem would be solved. But no 
twinkler has thus far made its appearance between the 
bright boundaries of the golden circlets, and furnished 
the indisputable evidence required. The nearest ap- 
proach to the much desired solution was made 1707--8, 
when a star was seen between the rings and the body 
of the planet, and when Dawes, called the eagle-eyed, 
saw a small star pass behind the outer edge of the outer 
ring. 

The ball of the planet presents similar phenomena 
to those observed in Jupiter. There are belts and spots 
and rifts indicating great disturbances, and the same 
process of world-making. As, however, the planet is 
double the distance, the observation is more difficult, 
and on a smaller scale. 

The present is the golden opportunity for a close 
study of the Saturnian system. Some of our best ob- 
servers are improving every hour fitting for telescopic 
work, and tidings coming from the distant orb will 
quickly be proclaimed, for astronomical tidbits are rare 
in these days, and the discoverer is sure of immortal 
fame. Mimas would afford a favorable standpoint for 
observation. It is the innermost of the eight satellites, 
makes its revolution round the planet in less than 33 
hours, and is only 32.0G0 miles from the edge of the 
outer ring. A spectator on Mimas would behold the 
whole system of rings and the planet softly cradled 
within them, a vision of such sublimity and magnifi- 
cence that finite fancy is powerless to paint its tran- 
scendent loveliness. 

The right ascension of Saturn on i he 1st is 5 h. 6 m. ; 
his declination is 21° 38' north; his diameter is 17'6"; 
and he is in the constellation Taurus. 

Saturn sets on the 1st at half past 1 o'clock in the 



morning; on the 31st he sets at half past 11 o'clock in 
the evening. 

URANUS 

is morning star until the 21st, and then becomes eve- 
ning star. He wins the second, if he does not deserve 
the first, place on the monthly record, for during the 
month he reaches the period of his short-lived import- 
ance. On the 21st, at 3 o'clock in the morning, Uranus 
is in opposition with the sun, after which event the 
four giant planets are all on the eastern side of the sun, 
and play the part of evening stars in the following 
order: Neptune, Saturn, Jupiter, and Uranus. 

This distant planet, 1,800,000,000 milesaway, is visible 
to the naked eye at opposition and for a short time be- 
fore and after. He appears as a star of the sixth or 
smallest visible magnitude, and the observer must know 
his exact position in order to be successful in his search. 

Uranus, on the 21st, is in the constellation Virgo, 10' 
west and 23' north of Eta Virginis, a star of the third 
magnitude in the wing of the Virgin. It is incompre- 
hensible that a planet visible to the naked eye should 
have wandered over the sky so many years without 
being picked up by some sharp-sighted star gazer, and 
that the discovery should finally be made by accident. 
A good telescope will bring him out as a charming ob- 
ject, in his garment of sea-green hue, and exceptional 
visual power may discern the shadowy belts that di- 
versify his disk. 

The right ascension of Uranus on the 1st is 12 h. 7 
m.; his declination is 0° 2' north; his diameter is3'8"; 
and he is in the constellation Virgo. 

Uranus rises on the 1st soon after 7 o'clock in the 
evening; he sets on the 31st soon after 5 o'clock in the 
morning. 

JUPITER 

is evening star. His brilliancy does not perceptibly 
wane, and he remains lord of the ascendant during 
nearly the whole night, setting a short time before the 
day breaks. He is now retrograding, and traveling 
north. On the 14th he is in conjunction with Regulus, 
passing 51' north. He is near the star throughout the 
month, being on the east of it till the 14th, and then on 
the west. Thus by watching the star, fixed in its posi- 
tion, the wanderings of the planet will be plainly per- 
ceptible. The Prince of Planets was superb in Febru- 
ary, and will be equally so during March. We can find 
no new words to describe the grandeur of his starry 
splendor to the naked eye, and the surpassing beauty 
he takes on in the telescope. 

The right ascension of Jupiter on the 1st is 10 h. 8 
in.; his d e cl inat ion is 12° 52' north; his diameter is 42'6 "; 
and he is in the constellation Leo. 

Jupiter sets on the 1st about 6 o'clock in the morn- 
ning; on the 31st he sets a few minutes before 4 
o'clock. 

VENUS 

is morning star. She anticipates the sun only about 
half an hour in rising, thus showing how close she is 
to him and how soon she will be entirely lost in his 
rays. The fairest of the stars will be a blank for months 
to- come as far as observation is concerned. She gives, 
however, evidence of her usual activity, by paying her 
respects to Mars, the new comer among the morning 
stars. The planets are in conjunction on the 27th at 10 
o'clock in the evening, Venus being 36' south. The 
conjunction will be invisible for a double reason. The 
planets are below the horizon at the time, and too near 
the sun to be visible under any circumstances. 

The right ascension of Venus on the 1st is 21 h. 55 m.; 
her declination is 13° 50' south; her diameter is 10'6"; 
and she is in the constellations Aquarius and Pisces. 

Venus rises on the 1st at a quarter before 6 o'clock in 
the morning; on the 31st she rises at a quarter after 
5 o'clock. 

MARS 

is morning star, and is still close to the sun, rising a few 
minutes before him. Besides his conjunction with 
Venus, already referred to, he is in conjunction with 
Mercury on the 7th at 9 o'clock in the morning, being 
at that time 1° 3' north. It will be readily seen that 
Venus, Mars, and Mercury are near each other and 
near the sun in the month of March. 

The right ascension of Mars on the 1st is 22 h. 37 m. ; 
his declination is 13° 50' south; his diameter is 4 '2"; 
and he may be found either in Aquarius or Pisces. 

Mars sets on the 1st at a quarter after 6 o'clock in 
the morning; on the 31st he sets at a quarter after 5 
o'clock. 

MERCURY 

is morning star until the 13th, when he becomes eve- 
ning star. On the 13th, at 1 o'clock in the afternoon, he 
is in superior conjunction with the sun, making the 
fifth in the list of evening stars. 

The right ascension of Mercury on the 1st is 22 h. 22 m. ; 
his declination is 12° 29' south; his diameter is 4'8" ; and 
he may be found either in the constellation Aquarius or 
Pisces. 

Mercury rises on the 1st soon after 6 o'clock in the 
morning; he sets on the 31st at half past 7 o'clock in 
the evening. 

NEPTUNE 

is evening star during the month. 

The right ascension of Neptune on the 1st is 3 h. 15 



m.; his declination is 16° 18' north; his diameter is 2 '5"; 
and he is in the constellation Taurus. 

J^eptune sets on the 1st about half past 11 o'clock in 
tfte evening; on the 31st he sets soon after half past 
9 o'clock in the evening. 

THE MOON. 

The March moon fulls on the 30th, at 39 minutes af- 
ter 11 o'clock in the morning. She is the queen of the 
full moons for the whole year, being the first moon 
that reaches her rounded outline after the vernal equi- 
nox. She therefore determines indirectly when Easter 
Sunday shall fall, and consequently regulates the mov- 
able feasts and fasts of the Church. Our nearest celes- 
tial neighbor, the moon, thus exerts a great influence 
on human affairs. 

The moon is in conjunction with Uranus on the 2d, 
with Venus on the 15th, and with Mars on the 16th. 
The new moon of the 16th is in conjunction with Mer- 
cury on the day of her change, with Neptune on the 
20th, with Saturn on the 23d, with Jupiter on the 27th, 
and closes the list with a second conjunction with 
Uranus on the 27th. ^p 

ANNULAR ECLIPSE OF THE SUN. 

An annular eclipse of the sun will take place on the 
16th, that will be visible as a partial eclipse through- 
out North America and adjacent portions of the Pacific 
and Atlantic Oceans. The path of the annular eclipse 
commences in the Pacific Ocean, crosses California, 
Idaho, Montana, Manitoba, Hudson's Bay, Greenland, 
and ends north of Iceland. Observers on this path will 
behold the sun's face eclipsed with the exception of a 
ring of light around the edge. In this case, the center 
of the moon passes directly over the center of the sun, 
but the apparent magnitude of the moon is less than 
that of the sun, and therefore she cannot eclipse the 
whole disk. An "annulus," or ring, is left. The phe- 
nomenon is weird and beautiful, but bears no com- 
parison in awe-inspiring intent and sublimity to a 
total solar eclipse. 

The eclipse is visible as a partial eclipse in this vici- 
nity. For New York standard time: 

H. M. 

Itbegins 0:14 

It ends 2 :51 

The magnitude of the eclipse is 0'537 of the sun's di- 
ameter, and is on the sun's north limb. 

ECLIPSE OP THE MOON. 

There will be a partial eclipse of the moon on the 
30th, invisible in the United States, but visible in Asia, 
eastern Europe, and Africa. The magnitude of the 
eclipse is 0'886 of the moon's diameter. 



The Late William A. Gellatly. 

By the death of Mr. Gellatly this city is deprived of 
one of its best merchants, and Llewellyn Park, N. J., 
where he resided, one of its best citizens. For many 
years active manager of the large drug house of Wm. 
H. Schieffelin & Co., he occupied a position which his 
talents and perseverance alone had given him. He was 
born in Scotland in 1831, and was brought to this coun- 
try when four years of age. The beginning of his 
career may be reckoned from his thirteenth year, when 
he attracted the interest and attention of Mr. H. H. 
Schieffelin during a recitation at one of the public 
schools, and so pleased the gentleman that the latter 
immediately engaged him as an errand boy in his office. 
He was rapidly advanced, however, and passed quickly 
from one position of trust to another, until he was re- 
ceived, in 1860, into the firm which had trained him and 
brought him up, and had been wise enough to appre- 
ciate him. 

Mr. Gellatly was a member of the Chamber of Com- 
merce, a director of the Board of Trade, and a late presi- 
dent of the National Drug Association, all which posi- 
tions, however, pale before his marked characteristics as 
a man, for there could not be found one more gentle, lov- 
ing, kindly, yet strong, firm, wise, and determined in 
right doing than this ever-active, never-tiring worker. 

The death of Mr. Gellatly has cast a gloom over a 
large circle of friends as well as a delightful household. 



Another Inventor Gone. 

B. B. Hotchkiss, inventor of the famous gun bearing 
his name, died on 14th inst., in the fifty-fifth year of 
his age, in Paris, where he was engaged in the manu- 
facture of his weapons of war. Mr. Hotchkiss was a 
native of Connecticut, and in early life was employed 
in Sharp's rifle factory and afterward in Colt's armory 
at Hartford, Conn., where he assisted in the perfecting 
of the celebrated Colt revolving pistol. Mr. Hotchkiss 
invented what is known as the Hotchkiss magazine 
gun, which was intended especially for use in the rig- 
ging of vessels. 

The deceased had become quite famous for other in- 
ventions in the ordnance and projectile line, and he 
had established in Paris some ten years ago a factory 
for manufacturing his inventions, which establishment 
had grown to extensive proportions under his energetic 
management. Mr. Hotchkiss was a warm friend of the 
Scientific American, and he furnished for the paper 
the earliest information respecting his inventions. It 
is to be regretted that he should be cut off so suddenly 
in the midst of his usefulness. 
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RAILROAD TICKET HOLDER. 

A flat casing, made of metal, rubber, or other mate- 
rial, is provided with a hinged front, adapted to swing 
downward, in which is held a pane of glass. On the 
inner surface of the back of the casing is a lock, the 
bolt of which catches on a spring catch and prevents 
the opening of the casing. The ticket is held against a 
spring band, secured transversely on the inner surface 
of the casing, by a small spring piece projecting up- 
ward in front of the lower part of the band. A pin, 
passing through apertures in the back, has its point 
and eye on the inner surface of the back; the outer 
part can be passed through the coat or other garment 
of the wearer. The pin is passed through the holes in 
the back when the casing is opened; but when the cas- 




CILLEY'S RAILROAD TICKET HOLDER. 

ing is locked, the pin holds it in place and makes it im- 
possible to detach it. By means of a link the casing is 
suspended from a piece provided with a pin, by which 
the holder can be h ung on the coat or dress in such a 
position that it can be easily seen by the conductor. 
The sectional engraving shows the construction of the 
holder. 

This invention has been patented by Mr. Sherburn 
B. Cilley, of Turnbridge, Vt. 

^ < ■ > » 

CAR REELACER. 

By means of the device herewith illustrated, cars and 
locomotives can readily and with comparative ease be 
replaced upon the track when derailed. The upper en- 
graving shows the parts of the replacer in position, 
while those below show the parts separated. Upon 
the wide end of the frog are formed track flanges hav- 
ing rabbets at their inner ends; to the opposite end is 
pivoted one end of a tongue of such length that it ex- 
tends to and fits into one or the other of the rabbets. 
The pivoted end of the tongue is shaped as shown in 
the cut. Upon each side of the frog, at the pivot end, 
is a downwardly extending lug, each provided with a 
set screw, and by the aid of which the end of the 
tongue may be adjusted exactly over the rail, a wedge 
being inserted between the lug — on that side of the 
rail from which the frog extends — and the web of 
the rail. The tongues, being then swung to have 
their free ends in the rabbets, will form continuous 
bearings for the wheels from the flanges to the rails. 
By this arrangement of the flanges, the tongue, the 



joining part of the frog. One of these extension pieces 
is used with each frog. 

This invention has been patented by Mr. Robert 
Jones, whose address is P. 0. box 1059, Salt Lake City, 

Utah. 

« i i i » 

KEEL FOR SUBMARINE BOATS. 

The boat is provided with air tubes, water tanks, a 
detachable keel, a propeller, rudder, and a torpedo 
box, all adapted to work together and to be con- 
trolled by attendants within the boat; by these means 
the boat may be raised and lowered, or suspended at 
any point and may be removed to any location. The 
detachable iron keel is constructed of one or more parts 
provided with lugs, which pass through slol's made in 
the keel of the boat. Suitable slide valves prevent the 
water from entering the boat when the detachable 
keels are dropped. The water tanks have valves to 
admit and discharge the water, and hose couplings to 
admit the air, and are used in combination with 
the air tubes and detachable keel to raise and lower 
the boat in the water. The air supply is received 
from an air pump placed either on shore, on a second 
boat, or in the "submarine boat. At one end of the 
boat is a torpedo box that may be used as a place from 
which to work a drill to bore holes into a ship, for the 
purpose of introducing explosive material. This box 
is provided with water tight doors, which are used 
when preparing and liberating a torpedo beneath a 
vessel. An armor plated shell on top of the boat is 
used when the latter is employed in torpedo service. 

The air tubes are partially filled to balance the 
weight of the extra keel, and the boat is moved to the 
place where it is desired to sink it. Water is then ad- 
mitted to the tanks, and the air is allowed to escape; 
the boat sinks, and the equipoise is maintained by the 
inflation or discharge of the 
air cylinders, shown by the 
dotted lines. The boat is then 
moved forward under water 
by means of the propeller. 

Further particulars regard 
ing this invention can be ob 
tained by addressing the pa- 
tentee, Mr. Walter Hammond, 
of 409 Lanvale Street, Balti 
more, Md. 



IMPROVED SHIPPING CASE. 

The cover of the box is formed with end flanges, each 
having a longitudinal slot in the bottom edge of which, 
a short distance from the front end, is a recess. Pass- 




MITRUCKER'S IMPROVED SHIPPING CASE. 

ing through the slots are pins projecting from angle 
pieces secured on the top rear edges of the end pieces. 
On the outer surface of each end piece is a guard, C, 
formed with a recess to receive one of the cover flanges. 
On the inside of the guards are upright plates, formed 
with holes, in which the threaded ends of the pins can 
be screwed, thereby forming a support for the outer 
ends of the pins, and also firmly holding the inner 
ends of the guards. In the top edges of the ends, 
rollers, G, are journaled, on which the cover can slide. 
When the cover is closed, the flanges rest in the 
grooves, and the hooks of springlatches, E (the section- 
al view shows the construction and position of the 
latches, and also that of the lever by which the latch 
hooks may be forced away from the recess in the 
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IMPROVED NUT LOCK. 

The invention shown in the 
engraving, recently patented 
by Mr. James A. Campbell, of 
Brenham, Texas, consists of 
a friction roller held loosely 
between two nuts, or between 
a nut and any object to be 
held by the bolt, and which 
binds the nut upon the bolt, 
and locks it when the lock 

nut is screwed down. Between the nut and nut lock is 
placed a washer formed with a rectangular recess, Fig. 
2, which receives a cylindrical roller. In Fig. 3 the 
washer has three recesses. In Fig. 4 the washers are 
provided with circular apertures for receiving spherical 
rollers; this washer is formed with a rim covering the 
space between the nuts, to keep out dirt. 

In Fig. 5 the nuts each have an annular groove for 
retaining a spherical roller, and one of them may have 
a short groove extending to the edge of the nut. The 
nut Fig. 6, is formed with a rectangular groove, and 
when two are placed together the grooves receive a 
flat, disk-like roller. Instead of s ;Using a tighten- 
ing nut and nut lock, only onelliut may be used, 
with the roller between the nut and the object 
to be secured. The washers are intended to 
be used between the fish plate or other object 
and the tightening nut, so that their rollers 
will prevent the fish plate from turning the 
nut by any movement it may have imparted 
to it. 

When a spherical or disk roller is used 
without a washer, and with but one nut, the 
face of the object is grooved to correspond 
with the nut. With nuts having annular 
grooves, Fig. 5, the nut can be screwed nearly 
to place, and the roller then inserted through 
the groove leading to the edge. Fig. 7 shows 
forms of friction rollers. This nut lock is sim- 
ple and sure in its operation, and can be varied 
in form as circumstances may require. 




HAMMOND'S KEEL FOR SUBMARINE BOATS. 



longitudinal slot), rest in the bottom edges of the slots, 
thus holding the cover. When the box is to be opened, 
the fingers are placed in the V-shaped plates, F, formed 
on the lower end of a pivoted lever ; the lever is moved 
away from the box, thereby pressing the upper ends of 
the hooks away from the notches in the flanges. The 
cover can be swung down against the back of the box, 
the rollers on the pin holding it in a vertical position. 
In closing the box the latches automatically catch on 
the edges of the slots. The cover can be opened more or 
less, as desired, can be pushed back, or can be raised. 
The cover flanges prevent damage to the box from the 
driving of nails through the cover. * 

This invention has been patented by Mr. Christian 
Mitrucker, whose address is care Illustrated Staats Zeit- 
ung, Chicago, 111. 
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JONES' CAR REPLACER. 



lugs, and by the use of the wedge, the frog can be ad- 
justed for use either as a right or left hand frog, as the 
case in hand may require. Upon the under side of the 
lower end of the frog are prongs to be forced into one 
of the ties, to assist in holding the frog in place. The 
extension piece is a tapering plate having side flanges 
beveled at the thin end. The plate and flanges are 
made wider at the thick end of the plate, in which 
recesses are formed to pass upon the flanges of the frog. 
The under side of the plate is beveled to fit upon the ad- 



A Good Disinfectant. 

The following compound has been presented 
to the Berlin Medical Society for purifying the atmo- 
sphere of the sick room: 

Oils of rosemary, lavender, and thyme, in the pro- 
portions of 10, 2J-/£, and 23^ parts, respectively, are 
mixed with water and nitric acid in the proportion 
of 30 to 1%. The bottle should be shaken before using, 
and sponge saturated in the compound and left to dif- 
fuse by evaporation. This compound is said to possess 
extraordinary properties in controlling odors and 
effluvia. 



Bad Flavor In Milk. 

Complaint is often made at the disagreeable taste of 
milk, especially in the autumn, when succulent or green 
feed is given to the cows. The foods which have the 

2 




CAMPBELL'S IMPROVED NUT LOCK. 

most marked effect on the flavor of milk are turnips 
and cabbages, many farmers feeding turnips throughout 
the year. Investigators of the subject recommend the 
use of boiling water to eradicate the unpleasant taste. 
While the adulteration laws of this and other cities may 
not allow its use by dealers, the consumer has the privi- 
lege of watering his own milk. To every gallon of new 
milk a pint of boiling water is recommended, and it is 
said it will almost invariably remove any flavor caused 
by any particular food on which the cows have fed. 
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IMPROVED BACK-WASHING MACHINE. 

The object of back-washing is to remove the oil that 
has been introduced into the wool for the carding ope- 
ration, and the object should be to remove it as effect- 
ively as possible. It is maintained by Messrs. Jefferson 
Brothers, of Bradford, England, makers of the machine 
here shown, that when worsted coats, etc., wear shiny, 
it is in a large part due to the oil and grease left in with 
imperfect washing and back- washing, and they accord- 
ingly improve the operation by squeezing four times 
instead of twice as formerly, viz. , they squeeze first with 
a wet nip, or immersed in the wash liquor, then with a 
dry nip, then with a wet one, and lastly with a dry nip, 
after which the slivers pass to the drying cylinders. 
Says the Textile Manufacturer, there can be no mis- 
take about it, but that the theory of the wet nip is the 
correct one to work upon. It may be well explained by 
the washing of a lump of wool thoroughly impregnated 
with dirt or sand. The way we would do this naturally 
would be to take it, immerse it in the suds, and still 
keeping it immersed to squeeze and relax it as often as 
required. This corresponds with the wet nip, the act 
of squeezing in the presence of plenty of suds or liquor 
greatly facilitating the removal of dirt. The equiva- 
lent for the dry nip is to lift the wool out of the suds, 
allowing the surplus liquor to flow away, and the ma- 
terial to partly dry, sadden, and cool, and then to 
squeeze it. Now, when wool partly dries by this 
means, it becomes more compact, and the dirt it con- 
tains is retained by the squeezing, instead of being ex- 
pelled by the suds. 

Another great advantage of having the first dip un- 
der the level of the water, as shown in the diagram 
herewith, is that the slivers are not lifted through the 
scum and dirt floating on the water in the usual way, 
and therefore do not carry any with them to the second 
or the dry nip. The streakiness so often seen when 
slivers have been back- washed in the common way is 
thus entirely obviated. 

The washing part of the machine has two suds bowls 
connected by a pipe and injector, so that when the 
water in the bowl, into which the wool first passes, be- 
comes too dirty for use it is discharged, and the water 
from the second bowl is then put into it, and a fresh 
supply of suds is made in the second bowl. Each bowl 
is fitted with the double squeezing head, that is, the 
slivers are washed and squeezed once in both bowls, 
each time with a wet and a dry nip. Of course the 
number of slivers are, as usual, varied according to re- 
quirement, and may be of any kind of material, either 
of short, medium, or-long-jnteo!, -The wool after leav- 
ing the rollers passes on to the drying cylinders, which 
are arranged in two tiers in order to save length in the 
machine. In dimensions they are 14 inches wide by 18 
inches diameter, and it will 
be noticed that on one side 
they are free and open, an 
improvement which allows 
of better access to the sliv- 
ers upon them. The side 
toward the reader are the 
free ends; they are, how- 
ever, covered with hinged 
doors up to about half the 
height of the upper cylin- 
ders, for the purpose of 
keeping to the slivers as it 
passes out the hot air 
heated as we have already 
described in the economiz- 
ers below. 

The drying cylinders 
have a notable improve- 
ment in their construction 
which we thinks deserves 
adoption in other drying 
machines. The usual, or 
old, mode of constructing 
these is of stout tin plate, 
sheet iron, or sheet copper, 
also the cast iron, with 
stuffing boxes to make the 
joints steam tight, and 
buckets inside the cylin- 
ders to remove the water 
due to condensation. This 
plan gives trouble by leak- 
age at the glands, which 
are, however, entirely done 
away with in Messrs. Jef- 
f e r s o n ' s arrangement, 
which is also enabled to 
work with much less steam, 

as the center of the steam jacket is cast, hollow, and 
there is no steam in the center, about one-quarter being 
in fact in use. 

The improvement consists of an annular cast iron 
casting, or jacket it may be called, fixed to the frame of 
the machine and fitted with the necessary steam and 
exhaust or drain pipes. The inside of this casing or 
jacket is filled with steam which heats the material of 
which it is composed, and also the revolving cast iron 
shell or sleeve placed upon it. The slivers are dried by 



contact with the latter, and also by the heated air from 
the economizers below. The latter are heated by the 
exhaust steam; the air is obtained from a fan placed at 
the back end of the machine near the can motion. 



UNLOADING AND ELEVATING APPARATUS. 
The apparatus is constructed with a chute below a 
railway track, and beneath which is a pit into which 
an elevator bucket, running on tracks of a frame, may 




Ex Governor Stanford's Educational Projects. 

In a recent interview with a reporter, Ex-Governor 
_Stanf ord, the California millionaire whose only son died 
in Paris about one year ago, outlined some of his plans 
for establishing educational institutions at Palo Alto 
as a monument to the memory of his son. The memo- 
rial university will not only afford opportunities for 
learning to the youths of that State, but will be open 
to students from all parts of the Union. In addi- 
tion to the university colleges for young men and wo- 
men, high schools for boys and girls will be founded, to 
be attached to them. Mr. Stanford also intends to car- 
ry out the wishes of his son, and found an institution 
almost similar to the Cooper Institute of New York. 
It will also be used for the advancement of science and 
art, with evening classes for mechanics and youths. 
There will be a school of design, a polytechnic school, 
galleries of art, collections of models, of inventions, etc. 
Gov. Stanford has been elected United States Senator. 



MoNELLY'S UNLOADING AND ELEVATING APPARATUS, 

pass. The material is raised by the bucket, and dis- 
charged into a hopper supported on the frame over 
tracks on which transfer cars run. Fitted at the 
outer end of the chute, and provided with suitable me- 
chanism by which it may be opened to let the coal or 
other material fall into the pit, is a gate. Extending 
upward from the pit are tracks, curving inward at the 
top to allow the side rollers of the bucket to move in- 
ward as it dumps its load into the hopper fixed to the 
trestle, so that the cars can be'run below the hopper to 
be loaded. The bottom of the hopper inclines toward 
anoutlet closed by a sliding gate. The hoisting rope 
connected to the bucket passes over a pulley on top of 
the frame posts, and then to the winding drum. The 
lower ends of the tracks curve outward, to carry the 



may be quickly removed from the railway cars, and be 
elevated and transferred to any desired point in the 
yard below the trestle without hand shoveling. 

This invention has been .patented by Mr. M. J. 
McNelly, whose address is care of Messrs. George W. 
Bush & Sons, of Wilmington, Del. 
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- Hints to Inventors. 

The long winter evenings are now at hand, and afford 
an opportunity for those of an inventive turn to put 
their ideas into practical shape by perfecting devices 
that they have had in mind, or to cast about for some- 
thing new on which to exercise their genius. Many 
laundries have reduced their regular working forces, 
and ingenious employes, who will be idle for some 
months, can make good use of their time by studying 
the wants of the public in the way of improvements in 
their line, and supplying these wants. — National Laun- 
dry Journal. 




IMPROVED BACK WASHING MACHINE. 

back of the bucket well underneath the end of the 
chute. 

The bucket, having been filled by opening the chute 
gate, is raised by the rope until it strikes the hook 
heads of elastic or yielding tripbars secured to the frame 
posts; continued hoisting of the bucket carries it in- 
ward on the curved ends of the tracks, and causes it to 
tip to discharge its load into the hopper, the trip bars 
yielding backward to allow the front of the bucket to 
stand well withintha hopper. It will taa *ea») that wal 



New Ship Canal. 

A steamship route between Harwich and Liverpool, 
for some reason to be called the Ipswich and Birming- 
ham Ship Canal, is the subject of a pamphlet by Mr. 
Joseph Robinson. "It is estimated that 70,000 men 
would be required to complete the canal in seven years. 
The length of this canal would be about 200 miles; the 
estimated cost, £50,000,000. For the purpose of raising 
the vessels from one level to another, it is intended that 
inclined planes should be constructed in place of locks, 
excepting Ipswich lock, so that the steamships may 
continue from station to station without stopping, if re- 
quired, so that the whole length of that canal (200 miles) 
may be traveled in one day, including such stoppages. It 

is intended that locomotive 
engines shall be employed 
for the purpose of towing 
the vessels through the ca- 
nal. For this purpose rails 
4 feet 8% inches gauge are 
to be laid on each bank of 
the canal. 
-*ssJ^^ The canal will be divided 

into seven sections, as fol- 
lows: Section A, or Ipswich 
district, 35 miles of canal; 
Section B, Cambridge dis- 
trict, 30 miles; Section C, 
Bedford district, 30 miles; 
Section D, Northampton 
district, 25 miles; Section 
E, Birmingham district, 25 
miles; Section F, Wolver- 
hampton district, 30 miles ; 
Section G, Liverpool and 
Manchester, 30 miles. Each 
ship or string of small 
boats will be towed 
through each section of the 
canal in about two hours. 
A locomotive engine will 
be attached to the vessel 
running on the bank of the 
canal. For example, a 
vessel arriving at Ipswich 
from the east, the engine 
would be attached and the 
vessel would be towed to 
Cambridge, thus complet- 
ing Section A. The loco- 
motive would be un- 
coupled from the vessel 
and return to Ipswich, if 
required, receiving information by telegram where to 
meet the next vessel— at Ipswich or Cambridge. A sec- 
ond locomotive would tow the vessels on Section B— 
that is, from Cambridge to Bedford— changing engines 
in like manner on each section of the canal, allowing 
the vessels time to take in goods or passengers at each 
of the seven stations, if required. " 

Mr. Robinson thinks the government might help 
by furnishing the Canal Commissioners with 50 mil- 
lions sterling. 
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Composite Portraits. 

At the Newport meeting of the National Aca' 1 -iy of 
Sciences, Prof. R. Pumpelly read a paper " On an Ex- 
perimental Composite Photograph of the Members of 
the Academy," illustrating it by photographs of seve- 
ral groups of the members, and also by photographs of 
engineers employed on the northern transcontinental 
survey. 

This paper was in the direction of the experiments 
first instituted by Francis Galton, and described by 
him in his book " On the Existence of the Human 
Faculty." Galton's experiments seemed to indicate the 
possibility of obtaining type-pictures of different types 
of different persons and characters. 

These pictures are obtained by taking the photo- 
graphs of a number of different individuals of the type 
to be compared, in as nearly as possible the same posi- 
tion. These pictures are then photographed on the 
same negative, being superposed one on the other, and 
each photograph being exposed for only a very short 
time, so that the resultant contains and combines all 
the features which the different photographs possess in 
common, but eliminates those which are due solely to 
individual peculiarities. The pictures are focused on 
the eyes; and since the distance in eye differs in differ- 
ent persons, some indistinctness about the borders of 
picture is inevitable. The mouth especially appears to 
lack decision, by reason of being somewhat blurred; yet 
on the whole the composite picture is such a one as 
would be at once recognized by most persons as a fair il- 
lustration of such a kind of person as the individuals 
which compose the class under observation. 

It is by somewhat such a process as this, in fact, that 
Prof. Pumpelly thinks that we usually form a mental 
image of different types and classes, whereby we recog- 
nize, for instance, at sight a Chinaman or an Indian. 

The pictures of members of the Academy showed in 
one instance a compound formed from thirty -one indi- 
vidual members. This picture may fairly be taken 
as a type-picture of the average scientist or the ideal 
intellectual man of the Caucasian type, being composed 
as it is of individuals the most eminent in America in 
various lines of scientific research. It shows, as must 
have been expected, a high and massive forehead, and 
that well known though indescribable cast of counte- 
nance which we all pronounce at once, without per- 
haps being able to assign any reason for it, to be intel- 
lectual, so that on seeing a countenance of this stamp 
we naturally infer that it is that of a professional man. 

It was observed, however, that the faces of three of 
the persons thus combined differed largely from the 
average type, and in the subsequent experiments these 
three photographs were omitted for the purpose of se- 
curing greater clearness in the result, notwithstanding 
that the exposure of each picture to the camera was 
only two seconds, out of the total exposure of sixty- 
two seconds for all, so that the peculiarities of indivi- 
dual pictures would make only a very feeble impres- 
sion on the combined photograph. The remaining 
twenty-eight pictures, then, were divided into two 
groups, and classified, according to the department of 
science most affected by the members, into sixteen 
naturalists and twelve mathematicians. 

On combining the mathematicians into one group 
and the naturalists into another, it was seen that, with 
apparently the same height of forehead, the mathema- 
ticians have a broader, and the naturalists a slightly 
narrower, forehead than the average. 

Prof. Pumpelly spoke at some length of Galton's ex- 
periments, by which he has obtained type-pictures of 
burglars and of other classes of criminals, of engineers, 
of persons suffering under certain form of disease, such 
as consumption, of family groups, etc. 

He intimated that it was his intention to prosecute 
these inquiries in the direction of composite profiles, 
which he expected would produce some startling results. 
He regarded this as a method of much value in anthro- 
pological work. 

Major Powell stated that the same method had been 
applied to obtain a composite photograph of crania at 
Washington, but without success. 

Other members of the Academy, however, indorsed 
Prof. Pumpelly's views. 

Prof. Peirce thought it particularly desirable to ob- 
tain a composite photograph of musicians, and also of 
mathematicians who were devoted exclusively to mathe- 
matics, remarking that the members of the Academy 
represented were not of that exclusive mathematical 
type which he regarded as a very peculiar one. 



Uses of a Common Paramne Taper. 

A common white paraffine taper makes, I find, one of 
the best bougies for exploring the nasal cavity. I use 
a taper of from one-eighth to one-sixth of an inch in 
diameter, and about ten inches in length. For mere 
exploration I round off the end that is to be introduced 
into the nasal cavity, bend the taper into an easy curve, 
make it slightly soft by warming it in my hand, and 
then have it ready for use. The perfect smoothness 
of the surface of the bougie thus formed, the ease 
with 'which it bends, and the just sufficient strength 
given to it by the wick, are qualities which make this 
simple, inexpensive, and always ready instrument very 



effective. From its color it is also readily discernible 
in the throat when it is passed into the pharynx. 

The taper has other uses. If it be wished to apply 
iodine evenly to the whole of the nasal cavity, the 
thing can be done at once by means of the taper. It 
is merely necessary to paint the end of the taper for a 
couple of inches with iodized colloid or with tincture 
of iodine, and then introduce it, to secure that all the 
iodine is left on the mucous lining of the nasal cavity. 
In ozena, patients can be taught to carry out this 
method for themselves at stated times. I have two 
patients now who have done this with the best effect. 

The taper admits of another useful application. If 
the cotton within it be nicely teased out at one end of 
a short length, the cotton makes one of the most con- 
venient of brushes for applying iodine or other solutions 
to the throat. In scarlet fever and other affections at- 
tended with throat complication, I invariably instruct 
the nurse or attendant to be provided with a few ta- 
pers of different sizes, and to make them act as the brush 
for applications to the throat; and as soon as one brush 
has been used, to cut it off with scissors, burn it, and 
make another. The same kind of brush can be used 
with equal advantage for cleaning the tube after the 
operation of tracheotomy. — Br. Richardson. 

m 1 • > » 

IMPROVED CAB FAKE BOX. 

The accompanying illustration shows a novel and 
useful improvement in car f are boxes. It will be seen 

that instead of a slit or 



hole in which to deposit 
the fare, a door is pro- 
vided that allows the 
entire hand to be thrust 
into the box, the deposit 
sliding down a funnel- 
shaped receptacle into 
the end compartment 
of an endless chain of 
boxes. The fender sur- 
rounding the first di- 
vision . prevents the 
money from jumping 
over into the adjoining 
box. Each successive 
deposit moves the belt 
one space, and dumps 
one fare into the box 
below; the deposits are 
kept separated, and at 
all times thelastfive are 
visible. A bell on the 
outside of the box noti- 
fies the driver of each 
deposit. No lamp is re- 
quired for this box, as a 
small reflector is so ar- 
ranged as to throw the 
rays from the headlight 
down into the interior. The apparatus takes up no 
room, outside or inside, being flush with the sides of 
the door frame. The driver, being relieved of the 
trouble of watching and dumping the fares, can give 
more attention to the picking up of passengers, etc. It is 
impossible to rob the box with waxed strings or like 
devices, as upon opening the door for that purpose the 
fare passes out of reach, and only an empty compart- 
ment is presented. 

This invention has been patented by Mr. J. R. Hare, 
of 63 W. Fayette Street, Baltimore, Md., who will 
furnish further particulars. 




Darkening Oak. 

To render new oak wainscoting and oak furniture 
dark, and give it an antique appearance, we have it 
from good authority that ammonia is the cleanest, best, 
and cheapest material that can be used. The liquid 
stains commonly used are apt to raise the grain of the 
wood, make it rough, and it is with difficulty evenly 
applied, whereas in the use of ammonia it is simply the 
fumes that color the wood, and do it so completely 
that it is difficult to tell whether the wood is really new 
or old. 

A correspondent in the English Mechanic gives the 
following process of treatment, which he considers the 
best, after trying the various other processes used by 
builders and cabinetmakers to darken woods: "Oak is 
fumigated by liquid ammonia, strength 880°, which may 
be bought at any wholesale chemist's at 5s. a gallon. 
The wood should be placed in a dark and airtight room 
(in a big packing case, if you like !), and half a pint or 
so of ammonia poured into a soup plate, and placed 
upon the ground in the center of the compartment. 
This done, shut the entrance, and secure any cracks, if 
any, by pasted slips of paper. Remember that the am- 
monia does not touch the oak, but the gas that comes 
from it acts in a wondrous manner upon the tannic 
acid in that wood, and browns it so deeply that a shav- 
ing or two may actually be taken off without removing 
the color. The depth of shade will entirely depend 
upon the quantity of ammonia used and the time the 
wood is exposed. Try an odd bit first experimentally, 
and then use your own judgment." 



A large Price for a Bible. 

A Bible was sold at auction in London the other day 
for three thousand nine hundred pounds sterling (about 
$19,500). It was knocked down, after spirited bidding 
by a number of contestants for the book, to Mr. 
Quaritch, a dealer in rare works, and is believed to be 
the highest price ever paid for a single copy of any 
book at auction. It is known to bibliophilists as the 
Mazarin Bible. 

The title is derived from the fact of a copy having 
been discovered in the library of Cardinal Mazarin in 
Paris, about the middle of the eighteenth century, and 
it is generally assumed to have been the earliest printed 
book. There are said to be eighteen of this edition in 
existence, one-half of which are in public libraries in 
Europe. 

The copy for which Mr. Quaritch bid such a wonder- 
ful*price is described in the Art Age as "magnificent." 
It is printed in double columns in type similar to 
Church script, and is "splendidly" bound in blue 
morocco. The Mazarin Bible is without date, and is 
variously ascribed to the years 1450, 1452, and 1455. A 
copy preserved in what used to be called the Royal 
Library at Paris contains a note stating that it was 
completed "in binding and illuminating" in the year 
1456, which would put the probable date of printing at 
twelve months earlier. According to the catalogue of 
the Syston Park Library, the Mazarin Bible is printed 
with metal types. Typefounders, however, have dif- 
fered on that point among themselves, some contending 
that it was compressed from wooden blocks, others dc-— 
daring for letters cut in metal, and a third party decid- 
ing in favor of cast letters, the last in every material 
respect like those now in use. But, whatever kind of 
type may have been employed in producing the earliest 
printed book, it would, even at the present time, be ac- 
cepted as a noble specimen of the typographic art. 

The printing of the Mazarin Bible is ascribed to Gu- 
tenberg, but the fact, we believe, has never been estab- 
lished beyond a doubt. Mr. Quaritch, in an interview 
with a newspaper reporter after the sale, said that three 
out of the five copies of this edition of the Bible known 
to be owned by private parties had passed through his 
hands, the first being purchased by him when a young 
man for £590. " The present copy," Mr. Quaritch went 
on to say, " I have also bought for my stock, and it is 
purely a speculation of my own. I do not expect to 
keep it long." 



Nova Scotia Heard From. 

The Yarmouth (N. S.) Times thus discourses on the 
merits of the publications issued from this office: 

" We have received the Scientific American Hand 
Book for 1885. It is a beautifully gotten up little book, 
filled with most valuable information for inventors 
and others seeking information about patents and the 
course to pursue in securing or renewing patents. The 
Scientific American and Scientific American 
Supplement are certainly the best papers of the kind 
published on the continent, and take a front rank 
throughout the whole world. The student of scientific 
subjects and all kinds of mechanics will find the paper 
invaluable. Inventors and those interested in the 
wonderful inventions which are daily brought before 
the world can find no better way of keeping themselves 
informed than by reading these papers. The articles 
are all written in such a way that all can understand 
them, and no better engravings of the kind are made 
than those illustrating these articles. In a growing 
manufacturing community like Yarmouth such peri- 
odicals should be in the hands of every one, and the 
prices of subscription are so low as to be within the 
means of the poorest." 

We are waiting to hear further from Yarmouth. — Ed. 



Medical Advice by Telephone, as Related In One of 
our medical Journals. 

Husband — My wife has a severe pain in the back of 
her neck, and complains of a sort of sourness in the 
stomach. 

Physician — She has malarial colic. 

Husband — What shall I do for her ? 

[The girl at the "central " switches off to a machinist 
talking to a sawmill man.] 

Machinist to Husband — I think she is covered with 
scales inside, about an inch thick. Let her cool down 
during the night, and before she fires up in the morn- 
ing, take a hammer and pound her thoroughly all over, 
and then take a hose and hitch it to the fire plug, and 
wash her out. 

Husband has no further need of this doctor. 



Danger in the Water Trough. 

The British Medical Journal suggests a danger to 
horses at public drinking troughs. It believes that 
glanders are spread among horses in this way, and 
recommends a stand pipe and bucket as the safest and 
best arrangement for watering animals in cities. ' It is 
more comfortable for the horse, who has not to strain 
his neck against the collar to reach the water, the water 
is fresher and more palatable, and there is far less dan- 
ger of its being contaminated with dust, dirt, and the 
germs of disease. 
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Communication with Vessels at Sea. 

To the Editor of the Scientific American : 

The frequent failure of transatlantic steamers to 
reach their ports on time, owing to some accident to 
their machinery, and consequent anxiety of the public, 
has, in connection with other considerations of perhaps 
greater importance, made it seem to me that before 
many years the demand for some means of communi- 
cating with vessels on the ocean would become impera- 
tive. 

The recent accomplishment of this object in reference 
to a train of cars in full motion at first sight seems to 
point out the direction in which inventors should work. 
But the two cases are so different that little can be 
hoped for in that line until, at least, our knowledge of 
electricity is much extended. 

There seems to me to be one way of accomplishing 
the desired object, though not so completely as one 
could wish. This is to establish a line of stations in the 
path of European vessels, connected with each other 
and with the continents by telegraph cables. 

The average time of our fast passenger steamers is 
not far from eight days between New York and English 
ports. 

Now, suppose that seven vessels, constructed in a 
peculiar manner mentioned below, be anchored at dis- 
tances of one day's sail from each other in the path of 
these steamers, and it will be apparent that there is at 
hand a ready means for seafaring persons to send mes- 
sages to friends, and inform them of any accident that 
may delay their entry into port, and in return receive 
the news of the world at each station. That this would 
be a great convenience, especially to business men, no 
one will doubt. 

The chief difficulty would be in anchoring the station 
ship firmly to the bottom, to resist the driving force of 
the winds. 

Their effect, however, might be much lessened by 
constructing the ship in the shape of a bottle or chem- 
ist's flask, having only the neck above water. The 
wind would then have only a small surface to act upon, 
and the inertia of the great mass below, immersed in 
the water, would secure the anchor cables against sud- 
den shocks due to squalls. 

These cables would extend, on three or four sides of 
the ship, out for several miles, and have immense 
anchors attached. The motion imparted to the ship by 
the waves would be slight compared with the great 
length of the cables, and the sags in the latter would 
easily admit of any such motion, even in violent 
storms. 

This flask shape would be the best for strength, and 
the great surface of the ship would be removed from 
the beating action of the waves. A tall mast might be 
erected on top, and carry an electric light to show its 
position to passing vessels at night. 

In good weather, ships could send a boat to the sta- 
tion for mail, and by lying to for an hour, or waiting 
until the next station was reached, send answers to the 
land. When too stormy to lower a boat, signals could 
be exchanged, and persons on shore informed of the 
whereabouts of the vessel. 

In case of a ship being burnt at sea or sunk by anice- 
berg, what a harbor of refuge these stations would be 
to the survivors ! 

Four or five men would be required at the station, 
and several vessels would stop during each day, so that 
it would not be as lonesome as or more dangerous than 
some of our lighthouses. 

This system of stations would also add greatly to the 
efficiency of the Signal Service. C. G. R. 

New Haven, Conn., Feb. 9, 1885. 



Crowded London. 

At a recent meeting of the London City Commission 
of Sewers at Guildhall, Mr. H. H. Bridgman presented 
a scheme, of which he submitted a plan and map, con- 
templating the erection in the center of the roadway be- 
tween the Mansion House and the Bank of a circular 
chamber about 30 feet in diameter with an 8 foot sky- 
light at the top. Around this he would place, on the 
surface, a pavement 6 feet wide, which would be an 
effective refuge for foot passengers who preferred to 
cross above ground. Under the surface the plan was 
to construct four radiating subways from the center in 
the Union Bank at the corner of Princes Street, to the 
northeast corner of the Mansion House, to the open 
space in front of the Royal Exchange, and to the Liver- 
pool and London and Globe Insurance office at the cor- 
ner of Lombard Street and Cornhill. 

The subways would be lined with glazed white bricks 
from end to end, the central chamber and the staircases 
would be lighted with the electric light, and the sub- 
ways would be watched and guarded during the day 
and closed at night. It had been urged that bridges 
across the thoroughfares would be more useful than un- 
derground ways, but he contended that they would 
create more obstruction and occasion more danger than 
they would obviate. As to the necessity for such an 
improvement, let them consider the enormous pedes- 



trian and vehicular traffic passing the spot daily. The 
traffic had now increased 29 per cent or 30 per cent since 
1860, and it was computed that 70,000 persons now 
crossed the street in nine hours of the day, and 108,000 
in the twenty-four hours, or at the rate of over 34 mil- 
lions a year. These people had now either to thread 
their way among horses and vehicles at great danger to 
life and limb, or the vehicular traffic had to stop every 
few minutes to allow them to pass. In regard to the 
vehicular traffic, it was stated that at that particular 
spot vehicles passed in sixteen different directions at 
the rate of 54,000 a day, or 17 millions a year; and it 
was still increasing. 

« n i > 

Bird Life In Florida. 

Reader, I am going to take you with me to-day, into 
the woods and swamps, to try and give you a glimpse 
of the bird life that- may be found within a short dis- 
tance of Palatka. Taking a rowboat, we start early, 
that we may arrive a"t a little creek some distance up 
river by daylight. As it is yet dark, night birds are 
still holding their fetes in the woods, and from every 
direction comes the "hoo-hoo-ho-hooa" of the barred 
owl, with which the swamps are filled, while occasion- 
ally the low, mournful note of the screech owl reaches 
our ears, mingled with the cry of the whippoorwill. At 
length we reach the creek, just as the first rays of 
dawn begin to pierce the cloud of blackness that sur- 
rounds us; here we come upon a great blue heron, who 
has been feeding among the lily pads that fringe the 
mouth. For a moment he stands and gazes at us in 
mute surprise, as if to inquire what right we have to 
thus disturb his meal; then, as if suddenly remember- 
ing that we probably have some of those things that 
make a big noise and usually prove .disastrous to 
creatures of his class, he springs into the air, takes a 
reef in his long neck, and floats lazily away to some 
more remote spot, where he can finish his breakfast in 
peace. Entering the mouth of the creek, the first sound 
that attracts our attention is the note of the yellow-bel- 
lied woodpecker. Let us see if we cannot find him, and 
see what he is at, down in this part of the world; at last 
we discover him clinging to the side of a large water 
oak, and busily engaged in devouring the insectswhich 
its trunk affords; occasionally he pauses and gives ut- 
terance to his queer whining notes, best represented 
by the syllables, "che-che-e-cheo-cheu." But while we 
are watching this bird, which we have met so often at 
the North, a strange note suddenly reaches our ears. 
Leaving the bird with which we are so well acquainted, 
we start in the direction of the noise ; suddenly it stops, 
and all is still; with abated breath we wait for it to be 
repeated, for I think I recognize it; all at once it com- 
mences again. Listen! it sounds much like a pileated 
woodpecker, but much stronger and louder; yes, it is 
he, the matchless ivory billed woodpecker. 

Landing, we cautiously approach, now dodging be- 
hind this tree, now under cover of that, but all in vain; 
he has discovered us, and is off for parts unknown, and 
as he leaves he utters a wild cry, that bids defiance to 
all pursuers. The next bird to attract our notice is 
the Florida darter. What a queer bird he is. How 
awkward and ungainly he looks as he sits on that 
stump, twisting his neck into a dozen different shapes 
as he gazes at us, and tries to determine in which di- 
rection he shall fly! The nearer we approach, the more 
frantic become his efforts to twist his neck off, until 
suddenly, on our coming too close, he slides off the 
stump into the air, and flies for some distance up the 
creek. Notice the manner in which he flies — in much 
the same manner as a hawk — with quick strokes of 
his wings, and then sailing a short distance; his neck 
he carries straight out in front after the fashion of 
ducks. See how he flops his wings and pokes his head 
about in his endeavors to alight on the limb of that 
tree that projects over the water. After several unsuc- 
cessful efforts, he at length secures his balance, and 
then turns his head to see if we are following him. 
As we again draw near, he concludes that we are get- 
ting too familiar, and flies into the air high above the 
trees, and for a few minutes sweeps around in broad 
circles much like a hawk, only beating his wings 
briskly all the time; soon he comes down, and flies 
straight toward us about ten yards above the water, 
and in attempting to pass over our heads he offers 
such a splendid chance, and is in such good plumage, 
that I cannot help grasping my gun and giving him 
the contents of one barrel, which proves successful in 
pacifying him, and we bring him in to prepare for 
the cabinet at home. As we round a curve in the 
stream, we come upon dozens of turkey buzzards 
perched in the trees; and on the ground beneath them 
the putrid carcass of some animal that has probably 
drifted in here with the tide, covered with these birds, 
who are busily engaged in devouring it, and gloating 
over the rich feast they have found. As soon as one 
has eaten all he can possibly hold, he flies laboriously 
j to a tree; or if too gorged to fly, makes his way to some 
fallen tree or upturned root, and there, if he is not dis- 
turbed, he will sit until what he has eaten is digested, 
and then fly back after more, as hungry as ever. As 
we have watched them some time, let us pass slowly on. 
Presently a large flock of bluebirds fly overhead; now 



they are sweeping about in wide circles, and constantly 
calling to each other; now they are all perched amid 
the branches of some tall tree. After watching them re- 
peat these maneuvers several times, we come to the con- 
clusion that they are gathering in flocks preparatory 
to leaving for the North. No sooner, however, have we 
left these birds than a larger flock of American gold- 
finches wing their way over, closely followed by a 
flock of robins, and these in turn by a number of pur- 
ple grakles, who are chattering to each other about 
the long journey that is before them. 

All at once the scream of the sparrow hawk is heard, 
and instantly the conversation ceases between all par- 
ties. Those who are flying about in the air seek the 
shelter of the branches, while those already there hud- 
dle together and remain motionless until the marauder 
has passed. Ah! there is our friend the crow. Listen 
well to his harsh notes, for it may be a long time before 
you will hear him again, as he is very scarce here. The 
red-cockaded woodpecker is here in large numbers, as 
is also the golden wing, but the first far outnumbers 
the second, though we are constantly meeting with 
them. We are now up among the pines, so let us land, 
and see what they will afford us. Hearing a confused 
twittering in the top of a tall pine tree, we look up, 
and see a number of little forms hopping about and 
pecking at the cones. After firing several ineffectual 
shots, one is at last hit, and comes tumbling down 
through the branches; picking him up, we find him to 
be a handsome male specimen of the brown-headed or 
pygmy nuthatch. Of course, on discovering this, sev- 
eral more have to be procured, until seven in all lie side 
by side to prove the accuracy of our aim. The scrub 
is also full of many small birds, and among others we 
recognize the Maryland yellow throat, varied pine 
creeping, and black throated blue warblers. Seeing 
one species that we do not recognize, we resort again to 
the gun, and find it to be the yellow red-poll warbler, 
quite rare at the North^so we procure several speci- 
mens. Suddenly the air around us is filled with the 
whir of rapidly beating wings, and a covey of 
quail (Ortyx virginianus) that we have stumbled upon, 
goes speeding away over the tops of the bushes. Bang! 
bang! bang! bang! and three birds fall to satisfy our 
craving thirst for blood. Enough to make a lunch on, 
at any rate; so, as it is past the hour of noon, we kindle 
a fire, roast our birds, and proceed to make a meal on 
food that is fit for a king. While eating, a fine speci- 
man of a red-tailed hawk alights in a tree a short dis- 
tance off; dropping everything, I seize my gun, and, 
after carefully dodging from tree to tree, at length 
reach a place near enough to fire, and — slay one more 
specimen for the cause of science. 

On entering the scrub after finishing our meal, we 
surprise a flock of cardinal grossbeaks, and succeed in 
securing a number of fine specimens. At this season 
they are not in song, but instead a "chip," uttered in 
much the same tone as that of a bay-winged bunting. 
One species of woodpecker we find to be as common 
here as the downy is at the North — the red-bellied. 
We cannot go into the pines or swamps without hear- 
ing dozens of them; their note is best represented by 
the syllables " chip-chip, chip-chip," uttered in a harsh, 
guttural tone, and repeated every few moments. The 
mocking bird is also to be met with in the swamps; 
but he is less numerous here than in the town, where 
he is very common, and tame. On our way down the 
creek we see several specimens of the hermit thrush, 
and one of the brown thrush, or thrasher. In a bush 
that stands on the bank we discover two catbirds hard 
at work engaged in devouring the berries with which it 
is loaded, and occasionally uttering tbeir plaintive 
note. Passing out into the river, we discover a flock 
of bluebills, and out of it manage to secure three hand- 
some specimens, two males and one female. We ar- 
rive home just after dark, and on counting up the 
spoils find that, besides the many valuable notes we 
have made, we have lying before us the following 
birds: Seven brown-headed nuthatches; five yellow red 
polls, six cardinal grossbeaks, one red-tailed hawk, one 
darter, and three bluebills. 

Yes, we are tired, but are more than satisfied with 
the day spent among the birds. 

E. M. Hasbbouck. 

Palatka, Fla. 
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Hallway Stops. 

The London and Brighton Railway Company (Eng- 
land) lately accurately ascertained the daily number 
of stoppages made by its trains. Out of a total of 17,000 
stops in 24 hours, only 10, 000 were regular station stops, 
the remaining 7,000 being irregular stops between sta- 
tions, waiting for the line clear signals, etc. The traffic 
on this line is chiefly suburban and local passenger, and 
the loss of time and money on 7,000 extra stops per diem 
must amount to a large figure. Reckoning each stop 
at only 3 minutes, the loss amounts to 350 hours per 
day, and taking the wages of a crew working a train 
at Is. 9d. per hour, or 42 cents, the annual loss due to 
this item alone amounts to nearly $50,000 per annum — 
rather a large sum to pay for the privilege of having 
more traffic than can be handled conveniently. This 
line is worked on the block system throughout. 
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TORPEDOES OF THE AUSTRIAN NAVY. 

At the time of the last Austro-Italian war, in 1866, 
the Austrian Government made the greatest efforts to 
put its ports in a state of defense against an attack of 
the Italian fleet. Torpedoes in large numbers were 
sunk therein, and all the commandants of these mari- 
time places were ordered to 
exercise very great vigilance. 

The accompanying engrav- 
ing represents the post of ob- 
servation, or of firing, where 
the employes of the military 
telegraph are stationed. 

The torpedoes are placed in 
several concentric lines, quite 
near each other. They are 
sunk to a certain depth below 
the level of the water, and, at 
the surface, give no signs of 
their presence. Each of them 
is connected by wire with the 
post of observation situated 
at a sufficiently high point on 
the coast to allow the port to 
be seen well. The room, which 
is quite large, is dark. In 
the wall there is a lens that 
faces the port. The luminous 
rays from the exterior traverse 
this, become refracted, and 
pass into a prism, which di- 
rects them upon a sheet of 
ground glass lying horizontal- 
ly upon a table in the center 
of the room. 

According to the well 
known laws of optics, an 
image of the port is formed 
upon the glass. Black points^ 

marked upon this image indicate the exact site of each 
torpedo, and all these points bear numbers that are re- 
produced upon the keys of a key board. It is only 
necessary to press one of the keys with the finger to 
put the corresponding torpedo in connection with an 
electric battery, through the intermedium of the wire 
that connects it with the port, and to cause it to ex- 
plode. w 

One employe of the telegraph never takes his eyes 
off the glass upon which the faithful image of the port 
is reproduced. No detail, no movement, escapes him. 
If a ship of the enemy attempts to approach, its image 
appears upon the glass, and, at the 
moment it passes over a point indicat- 
ed upon the latter, a simple touch of 
the key corresponding thereto causes 
an explosion, and destroys the vessel. 

These torpedoes are sunk to a suffici- 
ent depth to allow ships of the port to 
move around without having anything 
to fear. It is probable that it was due 
to a knowledge of the danger that the 
Italian fleet would have experienced in 
attacking the Austrian ports, that the 
latter were protected against all sur- 
prise. 

Arrangements analogous to those 
just described are now adopted by 
most of the navies of Europe. — La Na- 
ture. 



2 being an inverted plan view of the locomotive), con- 
sists of a central wooden portion which is slotted to re- 
ceive a standard projecting from a brass plate screwed 
to the bottom of the car. A bar connects the pivot pin 
with the shaft carrying the wheel, K, which takes 
up the current from the rail; the other wheel, being in- 




brought in contact with either of the plates, E and F. 
From the free end of the lever a short bar projects 
downward, so as to be struck and moved to one side or 
the other by the blocks, H I, which are placed, one at 
each end of the track, at such an inclination as to move 
the lever sufficiently to change the plates with which 
the points, B and C, come in 
contact. 

Mounted longitudinally up- 
on the top of the platform is 
a shaft carrying an electro- 
magnet, revolving between 
the poles of a horseshoe mag- 
net, and a worm which mesh- 
es with a gear wheel engaging 
with the wheel on the forward 
axle. The wires from the 
magnet lead to two semi-cy- 
lindrical pieces at the rear 
end of the shaft, against which 
press two springs connected 
respectively with the plates, 
E and F. The path the cur- 
rent travels, when the lever is 
in either of its two positions, 
to revolve the magnet first in 
one direction, then in the 
other, will be understood 
from what we have said and 
from the engravings. With 
the current from two or three 
Grove or chromic acid cells, 
the little locomotive exhibits 
great earnestness of purpose, 
and runs with respectable 
speed. «^__^ 

»-♦-« /^"~ 
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sulated by the wooden portion, has no effect upon the Royal Asiatic 



current using the rail it runs upon. Both these wheels 
are loosely mounted. The current is led from the 
wheel, K, through pivot, brass standard, and wire, to 
brass plate, G. The front wheels are rigidly mounted 
upon an axle, at the center of which is secured a geal* 
wheel. One wheel is insulated from the axle by means 
of an ivory sleeve, L. The current passes from the rail 
through the wheel, J, through the axle bearing and 
wire to a standard provided with a collar formed with an 
arm to which the lever, A, is fastened. This lever is in- 
sulated from the collar arm by a block of wood. Solder- 



Ancient Chinese Telephones. 

At a recent meeting of the 
Society in Shanghai, a paper by Dr. 



4.N EARLY ELECTRO-MAGNETIC LOCO- 
MOTIVE. 

In the interesting account of electro- 
motors contained in a letter of Prof. 
Moses G. Farmer to C. W. Field, and 
published in the Scientific Ameri- 
can Supplement of January 17, there 
is a description, of a small electro-magnetic locomotive, 
constructed in 1851 by Thomas Hall, of Boston, and 
which operated by an electric current conveyed by the 
rails, probably the first instance of an electro-locomo- 
tor deriving its actuating current from a stationary 
electric generator. This engine, with a part of its 
track, is represented in the accompanying cuts; it is 
owned by E. Dwight Ken- 
dall, consulting chemist, 
of Brooklyn, who purchas- 
ed it, soon after it was 
made, of Daniel Davis, Mr. 
Hall's former employer. 
Prof. Kendall, who was at 
that time, as now, a valued 
contributor to the Scien 
tific American, occa- 
sionally used it in his lec- 
tures to illustrate electro- 
magnetic force. 

The current of a battery 
or small dynamo electric 
machine is conveyed to the 
rails, the connections be- 
ing made as shown in Fig. 
1. The rear axle, M (Fig. 




Fig. 1.-ELECTR0-MAGNETIC LOCOMOTIVE. 

ed to the rear end of the lever is a wire, one section, D, 
being always in contact with the plate, G,andthe other 
section, B, being turned and passed under the lever 
so as to rest in contact with plate, E, which is one of a 
pair on the bottom of the car at each side of the stand- 
ard. A wire, C, from the collar is in contact with plate, 
F. By means of the lever the pieces, B and C, can be 




Fig. 2.-INVERTED PLAN VIEW 01 ELECTKIC LOCOMOTIVE. 



Macgdwan was read on the subject of the early use of 
telephones in China. This paper being very brief, we 
give i t i n its entirety: 

It detracts nothing from the merit of the ingenious 
physicists who have conferred on mankind the boon of 
the telephone, that its principles are familiar to uncivil- 
ized peoples, several of whom are in possession of rudi- 
mentary telephones. It was, I opine, when the Chi- 
nese were in their youth that they constructed the rudi- 
mentary instrument a specimen of which I herewith 
transmit for the Society's museum. It consists of two 
bamboo cylinders, one and a half to 
two inches in diameter, and four in 
length; one end of each is closed by a 
tympanum of pig bladder, which is 
perforated for the transmitting string, 
the string kept in place by being knot- 
ted. This rude instrument is styled 
the " listening tubes," and is employed 
for amusement as a toy, conveying 
whispers forty or fifty feet. It is un- 
known in many parts of the empire, 
Chih-kiang and Kiangsu being the 
only provinces (so far as I can ascer- 
tain) where the listening tube is em- 
ployed. 

Besides this toy, Chinese ingenuity 
produced, about a century and a half 
ago, the "thousand mile speaker." 
The implement is described as '" a roll 
of copper, likened to a fife, containing 
an artful device; whispered into and 
immediately closed, the confined mes- 
sage, however long, may be conveyed 
to any distance; and thus in a battle 
secret instructionsT»ay be conveniently 
communicated. It is a contrivance of 
extraordinary merit." The inventor of the " thousand 
mile speaker," Chiang Shun-hsin, of Huichou, flourish- 
ed during the reign of Kang-hsi, A. D. 1662-1772. He 
wrote on occult science, astronomy, .etc. The above ac^- 
count of his invention was taken from his works by the 
author of a Fuhkien Miscellany. At that time — reign 
of Kien Lung — there was no longer an instrument of 

this description in that pro- 
vince. It seems to have 
perished with the ingenious 
scientist who contrived it. 
Here is a fine opportu- 
nity for the organiza- 
tion of a new telephone 
company, with a legal de- 
partment to hunt up the 
lost evidence, and take a 
whack at the Bell tele- 
phone monopoly. Doubt- 
less many heathen Chinee 
might be found glad to tes- 
tify they had often used 
the old telephone in talk- 
ing from the Great Wall to 
Pekin, and further if ne- 
cessary. 
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FISHWAYS ON THE KIVEK SIEE. 

BY A. LANDMARK, GOVERNMENT INSPECTOR OF FISHERIES, NORWAY. 

The salmon flshways at Sire, Norway, have attracted 
considerable attention in the last few years, being the 
greatest undertaking of this description ever completed 
in the world. We accompany this article with an illus- 
tration of the larger and more complicated of the two 
flshways of which we are to speak — the one at the so- 
called Rukanfos, or upper Logsfos. 

It is commonly believed that the main object of sal- 
mon flshways is to enable the greatest possible number 
of persons to share the profits of the salmon fisheries, 
by affording the owners whose property is situated 
above the obstacles to be overcome by the fishway an 
opportunity to participate in the salmon fishery. This 
belief, however, is far from being correct. If in build- 
ing flshways this was the only ob- 
ject, it would not only be an unne- 
cessary waste of time and money, 
but simply an in justice to the pres- 
ent owners of the salmon fisheries, 
as their legally attained rights, self- 
evidently, would suffer, when being 
compelled to share them with others. 
The true object in building salmon 
flshways is, much more, to increase 
the salmon by improving the con- 
ditions on which the reproduction 
of the fish is dependent. The sal- 
mon can only increase in rivers, 
where it can spawn late in the fall 
or early in the winter, in places 
where the river bottom is made up 
of fine gravel and where there is an 
even, somewhat swift, but not 
violent current. In many salmon 
rivers, places of this description are 
rare, especially near the mouth of 
the river, where the bottom usu- 
ally consists of clay, mud, or fine 
sand, and the water is impure. 
When the salmon is confined to 
short stretches of river of this na- 
ture, it is forced to spawn in places 
which, if not altogether injurious 
to the development of the fry, are, 
at all events, in great measure un- 
favorable, and the inevitable result 
is that disproportionately great 
quantities of spawn are destroyed. 
Good flshways, then, constructed in 
the proper places, will greatly im- 
prove the productiveness of a sal- 
mon river by augmenting the num- 
ber of favorable spawning places. 

The great results attained in this 
manner can be seen in other coun- 
tries. In the Ballisodarc River, on 
the northwestern coast of Ireland, 
where formerly no salmon was 
found, on account of an insur- 
mountable waterfall at the very 
mouth of the river, they have suc- 
ceeded, by using three flshways, in 
establishing a salmon fishery, 
valued at 50,000 kroner a year, con- 
siderably more than the value of 
salmon fishing in any Norwegian 
river. By far greater profits have 
been realized in other rivers of 
Great Britain and Ireland by build- 
ing flshways and demolishing mill 
dams. 

The fishway at the Rukanfos, re- 
presented in our engraving, sur- 
passes every work of its kind, both 
on account of the fall and the ob- 
stacles to be overcome. The total 
height of the fall is, as stated, no 
less than 27'2 meters (89 feet), and 
the steep, wild cliff s that surround 
it on all sides leave but little space for building a fish- 
way. Further, the floods which occasionally occur 
are exceedingly violent, often causing the water to rise 
6'b' meters (21 '6 feet) both at the foot and the head of 
the fall. Extraordinary measures have been necessary 
in order to procure the necessary room to protect the 
works against the flood and make them useful at low 
water. The engraving gives a general view of the 
work, at the same time conveying an idea of the huge, 
very nearly perpendicular, mountain side that towers 
above the fall at its left. It will be seen how the lower 
part of the fishway is guarded by two immense stone 
walls, and, partly resting on one of them, winds up 
through the narrow ravine, until reaching a point 
from which it is continued in a more horizontal direc- 
tion. The fishway, which is built of wood, except at 
the very top, where it is blasted into the stone, has a 
grade of 1 in 7 and 1 in 8, and is principally arranged 
according to an American system (K. A. Brackett's), 
with a few minor alterations. The total length of this 
fishway is 285 meters (935 feet), while the passage to be 
made by thesalmonis785meters (about one-half mile); 



it is2'82 meters in width, with a depth of 118 meters, 
depth of water about one meter. The punctuated cross 
lines in the outline show the current breakers, fixed in 
the bottom of the channel to check the swiftness of 
the current. The greatest peculiarity about the fish- 
way is the sonstruction of the lowest part, nearest to the 
mouth of the channel. To make the fishway more attrac- 
tive to the salmon, a side channel, which lies nearly hori- 
zontally on top of the lower part of the way, has been 
constructed to increase the water; to keep the water 
from overflowing during a flood the walls are made 
considerably higher at the mouth, where they are no 
no less than 4'2 meters high. The upper course has 
also some peculiarities of its own, consisting of a num- 
ber of cross dams, whose level is 4 meter lower than 
those opposite, and in each there is an opening at the 




FISHWAYS ON THE RIVER SIRE. 

bottom '89 meter square. The principal dam at the 
top is fitted out with a trap door which can be opened 
and closed at pleasure. It has been seen that the sal- 
mon can now pass the fishway without any difficulty, 
notwithstanding that some improvements, to make 
the fishway more useful at very low water, still remain 
uncompleted. As the number of salmon in this river, 
owing to the lack of spa wing places which are accessi- 
ble to the salmon, was small when the flshways were 
constructed, some years must pass before the results 
of the labor can be seen. Only few salmon have so 
far passed up the fishway. When the remaining im- 
provements have been completed, the undertaking 
will undoubtedly pay largely. At the upper part of 
the fishway a house for the artificial hatching of sal- 
mon has been constructed. We are indebted to the 
Pish Commission of State of Massachusetts for the loan 
of the cut. 



Converting Sawdust Into Manure. 

A correspondent in the Country Gentleman statesthe 
chemical process sawdust should undergo to render it 
suitable for fertilizing, and how to use it on the land 
after the sweating process has been accomplished. 
Sawdust is a conductor of heat; to change its condi- 
tion, heat, air, and moisture are necessary. 

To secure the vegetable mould so important in ren- 
dering a soil (sand and clay) fertile, sawdust presents a 
desirable compound for the purpose when properly 
treated. The difference between humus, ulmine, vege- 
table mould, etc., consists in their containing more car- 
bon than wood. To obtain these compounds, a slow 
burning or decay (eremacausis) must take place. To 
produce this chemical action, heat is necessary — at 
least 80° to 90° Fah., with a small supply of air — a kind 
of smouldering process. The first 
element of the wood to unite with 
oxygen is the hydrogen, and quickly 
the excess of carbon shows itself by 
the dark or charcoal color, as is the 
case when the decay takes place in 
the soil; as the oxidation of the 
hydrogen continues, the humus, 
ulmine, vegetable mould, comes in 
view. Too much heat must be 
avoided, or the carbon will also- 
take oxygen, and all will pass to 
the air as carbonic acid and water, 
and nothing but the mineral mat- 
ter be left. 

In all manure piles this heat must 
be controlled, or you will have the 
so-called flre-fanged mass, free of 
humus and its allied combinations. 
Vegetable matters in a green state 
possess a self-destructive power 
within themselves, having the glu- 
ten and ftilorophyl in a moist state. 
These compounds are much more 
sensitive than ternary ones. I will 
compare them to flesh and fat in 
the animal kingdom. The carbon, 
hydrogen, and oxygen of the fat 
will hold together for a while, but 
with flesh the case is different. Four 
^■not company, and they hate 
each other, i. e., have no chemical 
affinity. The restless negative ni- 
trogen will slip away the moment 
the cohesive power of life is lost; 
hence the rapid resolution of flesh 
in the presence of that all-import- 
ant heat. 

With this explanation, I purpose 
suggesting a plan for utilizing saw- 
dust or any carbonaceous matter to 
reduce to humus. First have a bed 
of the dust, and on this a thin bed 
of green matter — weeds of any kind 
will answer the purpose — then a 
thin sprinkle of fine road dust of 
clay, followed by a bed of sawdust, 
and alternate, until your pile 
reaches some feet. Soon the unfixed 
nitrogen will unite with the hydro- 
gen, and seek its old home in the 
air in the form of ammonia, which, 
when freed, will be trapped by the 
clay. The resolution of this vege- 
table matter sets free the locked up 
sun-heat it contained, and the heat 
induces the hydrogen of the wood 
to seize oxygen and pass to its old 
condition (water), and the desired 
combination of humus and vegeta- 
ble mould comes in full view; and 
this is the great restorer of life to a 
worn out body of sand and clay. 
When applied from a pile of saw- 
dust, or the turning under of a 
growth of vegetable matter, the result is the same. 
Life and motion commence, ammonia, carbonic acid, 
and moisture from the air are all drawn to it and held, 
and the roots soon find and transform water, carbonic 
acid, and ammonia into living organic matter, and life 
again comes out of the inorganic kingdom without the 
use of flesh and blood. 



A camel, will work seven or eight days without 
drinking. In this he differs from some men, who drink 
seven or eight days without working. 



The First Patent. 

The first patent granted to an inventor in the United 
States is mentioned in a speech of Ex-Senator Wad- 
leigh, of New Hampshire, in the Forty-fifth Congress. 
The Senator said: " An intelligent gentleman of my 
own State has referred me to an act of the general 
court of Massachusetts Bay passed in 1646, granting to 
one of his ancestors, Joseph Jenks, the exclusive right 
of making and selling his improved scythe for the term 
of fourteen years. That, I think, was the first patent 
granted to an inventor in America. The improvement 
referred to changed the short, thick, straight English 
scythe into the longer, thinner, curved implement with 
stiffened back now in use." 
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Ancient and Modern Engineering and Architecture.* 

The remark, " There is nothing new under the sun," 
is more axiomatic than the casual reader believes. We 
think that this is a very progressive age, and that our 
generation stands pre-eminent in civilization — is the 
highest known. This is so, hut to state that we, in this 
age, are immeasurably superior to the ancients is, we 
think, incorrect. Our aim is not to prove our century 
inferior to the past ones, rather it is to present histori- 
cal facts which will indicate that modern architectural 
and engineering works are merely reproductions of 
those of the ancients, though sometimes larger and 
more speedily erected, owing to better facilities. 

The works of long ago compare very favorably 
with those of the present, and in some instances excel 
anything of our own time. Hardening copper for tools 
is one of the lost arts; we cannot manufacture the Da- 
mascus blade, nor do we know by what means the py- 
ramids were erected. There are very few (if any) 
streets like one in Cordova, founded 153 B. C. It was 
perfectly straight, ten miles long, and illuminated by 
public lamps. Paris, which is said to be the best light- 
ed city in the world, cannot surpass this wonderful 
street. Cordova was not without rivals. Granada, 
founded before Augustus; Seville, in its prime 590 B.C.; 
Toledo, taken by Maximus Flavius 193 B. C, vied with 
•Cordova with its 200,000 houses and 1,000,000 inhabit- 
ants. This city of Cordova may not be a fair compari- 
son, as its decay commenced when conquered by Fer- 
dinand III., of Castile in A. D. 1236. Modern cities 
surpass the ancient in number rather than in magnifi- 
cence. 

A slight acquaintance with archaeology is sufficient to 
show us that the Statue of Liberty Enlightening the 
World is a duplicate in principle of the Colossus of 
Rhodes. The former is to be erected upon Bedloe's Is- 
land in New York Harbor, in honor of fraternity be- 
tween France and the United States. It is of copper, 
and the ascent to the hea^is made by inner staircases. 
The right arm is extended, grasping a torch, which will 
illuminate the harbor by electricity. The total height 
is 328 feet 11 inches; pedestal 177 feet 9 inches, leaving 
151 feet 2 inches for the statue. This work of art was 
fabricated in France under the supervision of its projec- 
tor, Bartholdi, who in all probability took his idea from 
the Colossus of Rhodes, which was also erected upon an 
island, the Rhodus, in the MedMBfcanean Sea, twenty 
miles from Lycia on the south coSa of Asia. This col- 
ossus was of brass, and erected 300 B. C. in honor of 
Apollo. Historians tell us that the height was 125 feet, 
" with legs distended on two moles which formed the 
entrance of the harbor," said moles supposed to have 
been twenty feet apart, and ships sailed under the body 
on entering the port. The statue was hollow, and the 
legs were lined with large stones to counterbalance the 
weight. This colossus was the workmanship of Chares, 
a pupil of Lysippus, a celebrated sculptor of Greece. 
The Colossus of Rhodes was thrown down by an earth- 
quake sixty years after erection. The brass made 900 
camel loads, or 720,000 pounds. The Washington 
Monument is considered a grand work, but the work 
of putting a new foundation under the old one 
was far more wonderful than the building of the obe- 
lisk itself. This monument presents a smooth exterior, 
and is 555 feet in height; was commenced more than 
thirty-six years ago, and finished under Colonel Thomas 
Lincoln Casey, chief engineer and architect, December 
6, 1884. This pile of stone is hollow, and capped by 
marble with a conical apex of aluminum. The Pharos 
of Alexandria was 450 feet high, and built upon an is- 
land. Alexander the Great gave his order for this 
structure 332 B. C. to a Macedonian architect, Dino- 
crates by name, who also connected the island with the 
mainland by an earth wall. This lighthouse differed 
from the Washington Monument in being highly orna- 
mented, the stone was finely carved, columns and bal- 
ustrades worked in the finest marble embellished the 
exterior. It was built in several stories, tapering to- 
ward the top. The ground floor and the two next 
were hexagonal ; the next square, with towers at each 
corner; the fifth to the top was round, with an exter- 
nal winding staircase. The extreme top was open, so 
that sailors could see its night beacons. The Pharos at 
Alexandria was a work of art, a credit to Alexander, who 
commenced, and to Ptolemy Philadelphus, who finished 
it. The Americans have built the highest structure 
known to man, but it is barren of all art. There is 
quite a difference between building a lighthouse with 
carved marble on an island, and erecting huge stones 
perfectly smooth by machinery, inland, even to the 
height of 555 feet. 

Both ancient and modern engineers and architects 
considered height as a great objective point. The Great 
Pyramid is 478 feet. Cologne Cathedral is 510 feet. 
Rouen Cathedral, 490 feet. The statue of San Carlo 
Borromeo, at Arona, erected in 1697, was 66 feet high, 
and the pedestal 40 feet. A marble statue of Nero was 
said to be 120 feet high. The walls of Babylon were 
378 feet high, also 93 feet 4 inches thick, and in compass 
60 miles. Herodotus, who was at Babylon, gives these 
figures; others give the height 50 feet, as they were after 
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the time of Darius Hystaspes, who pulled them down 
to that height, that he might conquer the city again 
more easily, if necessary. The Chinese wall was much 
longer, being 1,250 miles, but very much inferior in 
width and height; only 20 feet high, 25 feet wide at the 
base, and 15 feet at the top; about one-third of the wall 
of China is dirt and rubbish, the rest being masonry, 
and it dates back to 220 B. C. 

The Hanging Gardens of Babylon were built by Ne- 
buchadnezzar to gratify his wife Amytis. The gardens 
were over 400 feet square, built terrace above terrace 
until they were 27 feet higher than the walls, or 400 
feet. The top was sustained by a series of arches one 
above the other, and each terrace was bound by a solid 
wall 22 feet thick. On the top arches were first laid 
flat stones 16 feet by 4, over these weeds and bitumen; 
then two rows of cemented brick covered by sheet 
lead, upon which was laid earth sufficiently thick to 
nourish large trees. The gardens were filled with the 
blooming plants and shrubs which were admired by 
Queen Amytis in her native Media. The different ter- 
races and groves contained fountains, parterres, seats, 
and banqueting rooms; in fact, all the splendor and 
magnificence of Eastern art seem to have been lavished 
upon these gardens by King Nebuchadnezzar in order 
that his Median bride should be happy in her new 
home. Pen cannot picture the grandeur of the concep- 
tion or the perfection of the execution of these gardens, 
which have been and are the wonder of all ages. The 
greatest hanging structure now in existence is the 
Brooklyn suspension bridge, costing $15,000,000. The 
whole length is 3,475 feet, and it connects New York 
and Brooklyn by a clear span of 1,595 feet. It is 135 
feet above low water mark and 85 feet broad, it has 
also two platforms, one above the other. The piers 
are stone masonry, hollow, and sunk below the surface 
by means of caissons. As the details of this work are 
formidable, it is sufficent to say that it is the greatest 
engineering feat known. John Roebling was the en- 
gineer. 

One of the mysteries handed down to us is the man- 
ner in which the ancients manipulated those immense 
stones. Take the obelisk of Luxor, which stands sen- 
tinel over the Place de la Concorde, in Paris, 73 feet in 
length. Long continued manual labor could quarry it, 
but by what means it was conveyed to Luxor is still 
hypothetical; and the stones of the Pyramids, not one 
of which is less than thirty feet long by five thick, how 
could they be hoisted up 478 feet, or, rather, how were 
they, and by what means were these great blocks of 
granite transported from the quarry at Syene to the 
delta of the Nile, a land journey of six hundred 
or a voyage of seven hundred miles? Egyptologists 
have surmised many ways by which the Pyramids were 
built, but none of them seem satisfactory. No repre- 
sentations of derricks or hoisting machines have been 
bequeathed to us. Some writers say that the stones 
were raised by machines from step to step, others tell 
us that skids were used, still others that the external 
covering was laid from the top to the bottom. The 
great Pyramid Cheops covers at base about 555,000 
square feet, and rears itself 478 feet. The first step is 
nearly four feet eight inches high; the top one, one foot 
eight inches. Mathematics were known in that day, 
as its angle was perfect at all sides, 51° 50', also each 
stone was accurately fitted to another. Notwithstand- 
ing the difficulty in finishing granite, the stones of this 
royal tomb were finely polished. Chronologists differ 
as to the date of the reign of Cheops, the latest date 
given being 2123 B. C. Herodotus says that he " was 
informed by the priests of Memphis that the great 
Pyramid was built by Cheops, that 100,000 men were 
twenty years in building it, and that the body of 
the king was placed in a room in the bottom of the 
Pyramid." No king ever had a mausoleum so 
beautifully magnificent; beautiful in its simplicity, 
magnificent in its proportions. The Pyramid of Ceph- 
ren is 684 feet square and 456 feet high. The Pyramid 
of Mycerinus is 330 feet at base and 174 feet high. There 
were many other pyramids built, but to all of them we 
can only say, "The eternal pyramids — the mystery of 
the past, the enigma of the present, and the enduring 
problem for the future ages of the world." 

One thing the ancients did not attempt; at least 
there is no record of their building self-supporf jig 
domes prior to the church of St. Sophia, in Constanti- 
nople, originally built by Constantine, destroyed by 
fire, and rebuilt by Justinian. The dome is 175 feet 
high. St. Paul's, London, commenced in 1675 and 
finished in 1710, has a dome 145 feet in diameter and 
365 feet from the ground. St. Peter's has the largest 
and highest dome known. This beautiful pile was 
commenced in A. D. 1450, and finished three and a half 
centuries after. The dome is 405 feet from the pave- 
ment, and 193 feet in diameter. The domes of the 
churches of St. Genevieve and Invalides, Paris, are also 
self-supporting. 

Not even Dinpcrates, who built Alexandria and the 
Pharos, also the Temple of Diana, attempted the diffi- 
cult engineering feat of self-supporting domes. In con- 
structing the Pyramids mathematics were known, con- 
sequently it was not ignorance which prevented the 
ancients from worshiping under a self-supporting vault. 



The sewers of Paris are great works of skill, large 
enough to float inspection boats, but they do not sur- 
pass very much the Maxima Cloaca of Rome, thirteen 
feet broad and thirteen feet high, built by Tarquinius 
Priscus, 616 B. C. Athens had sewers which drained 
into the Saronica Gulf. Babylonian sewers drained its 
marshes into the Euphrates. Modern age has simply 
copied from the ancient. The principle is the same 
now as when the Alexandrian architect wished to build 
a temple to Arsinoe, in which he intended to suspend 
her statue by means of a loadstone. The only thing 
modern sanitation can claim over the ancient is sewers 
greater in length and number, owing to the greater 
needs. 

Of aqueducts, the Croton of New York claims the 
honor of being the finest of our age. It is forty-two 
miles long, and thirty-three from Croton Lake to Har- 
lem River. Lisbon aqueduct is twelve miles long; 
the one which carries the water to Paris, 110 miles. 
Ancient Rome had fourteen aqueducts. Three of these 
supply modern Rome — Aqua Virgo, about eleven and a 
half miles, built by Agrippa, to supply his baths; Aqua 
Claudia, forty-five miles long; and Aqua Trajana, twen- 
ty-three miles, built to supply inland basins for spec- 
tacular sea fights. Constantinople had its aqueduct of 
Pyrgos, fifteen miles long. Tht aqueduct supplying 
Athens had perpendicular pipes of clay or lead every 
240 feet or so, leading up to the surface; by this con- 
trivance light and air were admitted to the water. 
Eupalinus tunneled through a hill at Samos eight feet 
high, eight feet broad, and four thousand two hundred 
feet long, with an accurately reckoned declivity; also 
a channel at the bottom, three feet square, to carry 
the water, which was thereby aerated. Duplication of 
tunneling on a greater scale is found in Mt. Cenis, eight 
miles long, double tracks. It is twenty -five feet wide 
at the base, and twenty-four feet high. St. Gothard is 
nine and a half miles long. Hoosac is 25,040 feet, and 
Sutro 3 '84 miles long. The last clearly parallels the 
Samos tunnel, being used to carry water from a mine. 
Some writers say that the Euphrates was tunneled un- 
der, but the statement is vague, and bears no authen- 
ticity. 

The reservoirs of the ancients were not inferior to 
those of the present time. The expertness of the an- 
cient engineers is attested by the remains extant; they 
certainly are not buried in the waters of the Lethe. 
The Pools of Solomon still continue to furnish water to 
Jerusalem. They are three in number. The upper is 
160 feet above the middle one, the latter 248 feet above 
the lower. The first was supplied by pipes from 
springs, and, when full, emptied into the second, and 
that into the lower one. The water was used for irri- 
gating Solomon's gardens and supplying his temple. 
The lower pool held about 31,442,425 gallons, the mid- 
dle about 12,289,912, and the upper one contained 
13,778,772— a grand total of 58,511,109 gallons, or nearly 
six times as much as the Kansas City reservoir, which 
is estimated at 10,000,000 gallons. These pools were 
solid rock and masonry, lined with cement, and had 
steps leading to the bottom. One historian says that 
Nebuchadnezzar, wishing to brick the bottom of the 
Euphrates, which flowed through the center of Baby- 
lon, caused a reservoir forty miles square to be dug, so 
as to allow his masons a dry river bed. Another his- 
torian writes that Nitocris, a daughter of Nebuchad- 
nezzar, is said to have dug a reservoir 420 stadia in cir- 
cumference, lined with stone, for the waters of the 
Euphrates, in order that the river bed at Babylon 
should be dry so that she could build piers for a bridge. 
A stadium being 625 feet, it would make this circum- 
ference forty miles. These two reservoirs maybe the 
same, and this shows what discrepancies there are 
among writers. 

The melting snows from the Armenian Mountains 
sometimes caused an overflow of the Euphrates, where- 
by the city of Babylon and the country surrounding 
suffered from inundations. It was therefore necessary 
to drain the country, and to prevent any future trouble 
two canals were cut west from Borsippa to the river Ti- 
gris, which makes these canals about seventy-five miles 
long. Ancient Greek authors attribute this work to 
the ruler who made the greatest city of ancient times, 
and one never excelled in any age — Nebuchadnezzar. 
There are many canals now of modern engineering, but 
few, if any, constructed to drain and to receive waters 
from overflowing rivers. The longest canal is the Erie, 
in New York State, 350>£ miles long and 70 feet wide, 
finished in 1862. The largest canal is the Suez, author- 
ized by Said Pasha in 1854, built by M. Ferdinand de 
Lesseps, and finished, or rather officially opened, in 
1871. It is 100 miles long, of which 25 miles are lakes. 
Its width varies from 325 to 197 feet at the top, and is 
about 70 feet wide at the bottom; the depth varies from 
30 to 85 feet. The Erie Canal entire cost nearly $46,000,- 
000, while the capital stock of the Suez Company was 
$60,000,000. The United States leads all other nations 
in number of canals — forty-four altogether. 

The length of this paper forbids our writing further, 
although the archaeological fields are blooming with un- 
described beauties of art. Many more comparisons 
could be made which would place the modern age in 
an unenviable position. Readers who have been our 
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companions so far will notice many so-called errors, but 
when it is borne in mind the large ntfmber of histori- 
ans and archaeologists, also the difficulty of deciphering 
the writings of those whose sarcophagi have been vio- 
lated, it will be apparent that dates and measure- 
ments, at the best, are merely approximate. 

«in» 

Sources of Electricity. 
Professor Tyndall recently delivered the first of a 
course of Christmas lectures adapted to a juvenile 
auditory on " The Sources of Electricity," to a body of 
listeners which filled the theater of the Royal Institu- 
tion. 

The speaker stated that nine years ago he had lec- 
tured there on the subject of frictional electricity, but 
on the present occasion he intended to give a con- 
nected story of the whole subject, to show how the 
knowledge of electrical science grew up. No doubt all 
present were aware that the word " electricity "was de- 
rived from the Greek word "electron" meaning " am- 
ber," for the Greeks knew that amber when rubbed 
would attract light particles, such as small fragments 
of paper. Amber is found in Europe on the seashore 
of the Baltic, particularly after storms, and the people 
gather it among the seaweed; there are also fossil trees 
which once yielded amber; in fact, just as gum oozes 
out of the cherry tree at the present day, so did gum 
in those early times ooze from the amber tree. The 
two mouthpieces of pipes stuck together, which he 
held in his hand, had been in the Royal Institution he 
did not know how long, and when he rubbed them on 
a catskin, they saw that the amber attracted light 
particles of bran. The mind of man was never con- 
tented with mere facts, so the real question was, " Why 
does the amber attract the bran ?" A great philoso- 
pher of those early days, Thales by name, supposed 
amber to possess a soul, and because of its soul it at- 
tracted bodies, and for the next two thousand years 
nothing more was known about electricity. In the 
year 1600, Dr. Gilbert, who lived in the time of Queen 
Elizabeth, remarked that amber was nothing but gum 
because it contained insects, so that other bodies might 
possess the same electrical power; he discovered many 
such, including glass. 

The lecturer then balanced a lath, perhaps about four 
feet long by two inches wide, upon a pivot; he said 
that a watch glass would do as well, and that if a boy 
could not afford a watch glass, he could balance it on 
an egg in an egg cup. He then showed that a rubbed 
glass rod would attract one end of the lath, and would 
also attract a small broad rimmed paper wheel so as 
to make it run along the lecture table, following the 
tube as a carriage follows the horses. But a carriage 
was drawn by visible threads, while the paper wheel 
before them appeared to be drawn by invisible threads, 
as if it were harnessed therewith to the rod. Why 
was this? Sir Isaac Newton considered the problem in 
relation to the action of the sun upon the planets; he 
thought that there was something there, but was 
cautious not to say what it was. That same question 
was now before them; it was one of the most import- 
ant which occupied the attention of scientific men, 
and perhaps they would not solve it in our day and 
generation. 

The inventor of the air pump, a burgomaster of 
Magdeburg, made further discoveries in electricity. He 
found out that when a feather suspended by a silk 
fiber was touched by an excited glass rod, the feather 
was afterward repelled by that rod, but attracted by 
a rubbed rod of gutta percha. [Professor Tyndall no 
doubt meant sealing wax, as gutta percha was not 
known in Europe at that time.] Other rubbed resins 
also attracted the feather repelled by glass; hence arose 
the idea of two kinds of electricity. The lecturer then 
balanced a lath on a stem insulated by a cake of shellac 
and placed himself upon a stool insulated with glass 
legs; he next asked his assistant, Mr. Cottrell, to strike 
him several times upon the back with a cat skin, which 
amused the boys present, especially when he said, 
"Strike me again, if you please, Cottrell." By the 
friction of this mild flagellation, enough electricity was 
developed on the surface of the lecturer's body to en- 
able his knuckles to attract one end of the balanced 
lath. Newton, he said, found his dressing gown to act 
better than other rubbers, and noticed that in obtain- 
ing frictional electricity much depends upon the char- 
acter of the rubber. Professor Tyndall then suspended 
a stick of excited sealing wax by its center to a silk 
string, and showed that it was repelled by another ex- 
cited stick of wax; two rods of gutta percha similarly 
repelled each other, and he said that the same effect 
could be produced by means of two paraffine candles. 
He excited an ebonite comb by drawing it several times 
through his hair, and showed that it would then repel 
a suspended comb; it was necessary that the hair 
should be dry. Resinous bodies, he added, repel each 
other electrically, but attract vitreous bodies; the con- 
clusion, therefore, was that similar electricities repel 
each other, and opposite electricities attract each 
other. These electricities were once called " resinous " 
and "vitreous," but now " positive" and "negative," 
but they must bear in mind that there is no intrinsic 
reason why one of the electricities should be named 



positive or negative more than the other. The elec- 
tricity from glass is called positive, and that fromresins 
negative. He then showed the repelling force between 
bodies similarly electrified, by holding two pieces of 
silk ribbon at one end, and rubbing them down with 
the catskin; they then repelled each other, standing 
out in A-f° rm - He next warmed a board, and warmed 
a sheet of foolscap paper, then applied friction to the 
latter upon the former with a piece of India rubber. 
The electrified paper adhered somewhat firmly to the 
board, and when, with a penknife, he cut out two 
strips of paper, and raised them from the surface of 
the board, they repelled each other. He also exhibited 
a great paper tassel, the ribbons of which repelled each 
other when electrified. 

On two long, dry, narrow glasses he placed two brass 
balls, one on each glass, then electrified one of the balls 
with an excited glass rod; afterward, by means of a 
discharging rod, he momentarily connected one ball 
with the other, which thus, it was shown, acquired the 
power of attracting the balanced lath. The fact, he 
said, that electricity can thus be conveyed from one 
object to another first gave the idea of an electric cur- 
rent. The gold leaf electroscope was next brought un- 
der notice, and the method of using it. Professor Tyn- 
dall showed that frictional electricity would travel 
along a string, and cause the leaves of the electroscope 
to diverge, when the string contained but the moisture 
it had taken up from the air of the theater, but that 
when it was dried it could no longer conduct electricity. 
He passed a current also through a silk cord which had 
just been dipped in water; by these experiments show- 
ing the effect of moisture. He warmed most of the 
things used in the lecture, he said, merely to get rid of 
moisture, otherwise heat or cold would not interfere 
with his experiments. Placing two apples upon the 
two tall glasses, he said that in the eyes of scientific 
men positive and negative electricities were mixed to- 
gether in those apples, but that this speculation should 
not fetter the minds of the listeners; nevertheless, it 
enabled experimentalists to predict results before they 
were obtained. He then held an excited glass tube 
near one of the two apples, which were touching each 
other, saying that the tube was supposed to attract the 
one electricity and to repel the other; he next separated 
the apples, and by the electroscope showed that one 
was charged with positive and the other with negative 
electricity. 

♦ . « < i 

An T ndulatory Current In a Closed Circuit not 
Necessary for Telephonic Transmission. 

Under the above heading the London Electrical Re- 
view publishes a communication, in which the writer 
details some experiments bearing upon this subject. 
He connected up a Boult (De Kraft) transmitter and 
receiver, using three medium size Leclanche cells con- 
nected to the carbon microphone through the auto- 
matic transmitter, in which he used a ribbon of paper 
having a line of small holes very close together, running 
longitudinally through the center, similar to the paper 
used by the Wheatstone instrument. The automatic 
transmitter was then put in motion, and the paper was 
passed over the metallic drum beneath the wire brush, 
which made the contacts through the holes in the 
paper, and allowed the current to pass on through the 
microphone at a speed of about 1,000 words in one 
minute. While this paper was passing, and the con- 
tinuity of the current was continually broken, words 
spoken directly to the carbon microphone without the 
intermediary of a diaphragm, and' without any sub- 
stance whatever below the carbons, were distinctly 
heard from the receiver, and the articulation was as 
perfect as when the current was continuous. With 
these facts as a premise, the writer reasons that the 
closed circuit is not necessary for. telephonic transmis- 
sion, and that Bell's theory to the contrary is thus ex- 
perimentally disproved. 



for any and all manner of manufactured goods; and it 
is this fact, not actual overproduction of goods, that 
darkens the business sky like an overhanging cloud. 
The country is overburdened with manufacturing fa- 
cilities, not with manufactured goods. 



A Distinction with a Difference. 

For the last twelve months, more especially, strict 
conservatism has characterized the management of 
many departments of business. Producers, fearing the 
evil of overproduction, have taken good care to avoid 
overstocking the markets. The consumptive demand 
has been kept in full view, and the production of goods 
between seasons has been confined to such limits as to 
assure ready sale at the proper time. Producers, seein g 
that the middlemen refused to carry stocks not readily 
salable, and realizing the additional risks which such a 
course has imposed upon them, have interested them- 
selves in the question of supply and demand more gene- 
rally than ever before. 

Under such circumstances, says the Age of Steel, it is 
but natural to expect that conservatism may at times 
overleap itself; indeed, that it has done so at times in 
the last year or two is a fact well known in trade circles. 
An occasional and short-lived advance on the price of 
this or that article, not referable in the slightest to 
speculative influences, shows how near together con- 
sumption and production have latterly been. True, 
there is a large producing capacity now unemployed, 
but readily available, with which to meet the demand 
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An Impromptu Ice Palace. 

BY H. C. HOVET. 

On one of the coldest nights of this remarkably 
severe winter the entire fire department of Minneapo- 
lis was called out by an alarm from the Academy of 
Music block. The building was large and costly, with 
its contents being estimated at $235,000; and its loca- 
tion, on the corner of Washington and Hennepin 
Avenues, was such as to make a wide conflagration pro- 
bable, in case the fire should get beyond control. 
Hence, although the mercury stood at thirty degrees 
below zero, the whole force was called, and thousands 
of people stood in the streets and on the house tops 
watching results. Six powerful pumps, with a united 
capacity of thirty million gallons a day, supply the 
city with water from the Mississippi River; and by a 
system of gates and distributing apparatus, fire pres- 
sure may be put on at any instant and concentrated 
where it is needed. The department also has a number 
of excellent steam fire engines, and a force of about one 
hundred men. With these facilities, and knowing the 
importance of preventing the spread of a blaze that 
might cost millions of dollars in a few hours' time, the 
firemen deluged the Academy of Music with torrents 
of water, that for the most part seemed to freeze as it 
fell. The surrounding network of telegraph wires 
broke the smaller streams into spray, that coated the 
burning building with frost. By using a combination 
nozzle four of the largest streams were consolidated 
into one, and thus the interior of the block was reached. 
Part of this huge volume of water was changed into 
vapor, and part into ice. At one time the singular 
spectacle was afforded of an ice palace blazing like a 
volcano, and overhung by a vast cloud of rising steam 
that was transformed into hail and sleet as soon as it 
reached the colder atmosphere above. Finally the fire 
yielded to the flood and the frost, and although the 
Academy itself was in ruins, the conflagration was pre- 
vented from spreading further. 

The next day the scene was visited by thousands of 
spectators. Pho^jpaphs were taken both of the ex- 
terior and interior, from which the fantastic results can 
be imagined. The roof had partly fallen in, carrying 
the inner galleries with it. Heavy timbers had crashed 
through to the ground. The costly law library of the 
Minneapolis Bar Association was a complete loss. The 
four outside walls seemed to be intact, though since 
condemned as unsafe and now being torn down. But 
what interested visitors most of all was the grand spec- 
tacle of the extempore ice palace thus reared in a night. 
The whole building was wrapped in a heavy mantle of 
ice descending in graceful folds from the Mansard roof 
to the pavement. Huge icicles, many yards long, hung 
like great stalactites; while smaller ones festooned the 
cornices and decorated every part of the burnt and 
blackened walls. The sidewalks and streets were bar- 
ricaded by banks of solid ice, white as marble, and 
almost as firm in its texture. These banks varied 
from ten to fifteen feet in thickness. The starting 
office of the city street cars is here, and consequently 
the entire lines of travel of that sort were disarranged. 
The tracks lay embedded in ice that could only be 
cleared away by the labor of many men for many 
hours. Myriads of icicles were suspended from the in- 
terlaced and twisted telegraph wires. 

The interior view was even more striking and beauti- 
ful. The remaining staircases and balustrades were 
coated with discolored ice, resembling Mexican onyx 
or the mottled alabaster from Luray Cave. The heaps 
of fallen rubbish in the courts below were incrusted 
with crystals like the frozen billows of some Arctic sea; 
while from the charred rafters and swaying gas pipes 
bending above them hung fantastic ornaments, re- 
minding one of crystal chandeliers. Through all this 
fairy-like scene the brilliant sunshine from a cloudless 
Minnesota sky made its way, reflected from a million 
diamond points, and here and there showing prismatic 
colors. Hardly an object of any sort was visible that 
had not, in some manner, been thus glorified. Even 
the scattered fragments of furniture, the splintered 
beams, the torn and dismembered volumes of the 
lamented law library, were all congealed into so many 
pieces of marble. 

The basement was occupied by the largest clothing 
store in the Northwest; and the coats, vests, and other 
garments, frigid with ice, stood out from the walls, or 
lay in half burned heaps, in every grotesque shape im- 
aginable. 

An unusually heavy fire pressure was on at the pump 
house, the gauge registering 122 pounds, and it was 
afterward discovered that as a consequence the water 
mains on Washington Avenue were, some of them, 
burst. 

The picturesque ruins, after having stood for a while 
to be admired by the public, will be torn down alto- 
gether, as the inspectors have decided that the 'walls 
are unsafe ajid must be removed. 
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ENGINEERING INVENTIONS. 
A car signal has been patented by Mr. 

Florance P. Day, of Omaha, Neb. A vertical shaft ie 
held at each side of the car, the shafts carrying devices 
for producing flashes of light, one shaft revolving when 
the car is running in one direction and the other when 
the car is running in the opposite direction, the shafts 
being revolved from a car axle. 

A -steam boiler and furnace has been 
patented by Messrs. James D. Randall and William A. 
King, of Memphis, Tenn. This invention relates to 
boilers and furnaces designed for burning smoke, 
atomizing and burning animal and vegetable matters, 
oils, etc., by commingling steam with hot and cold air 
and with the oil or gases evolved from the water in the 
boiler in the process of generating steam. 

A car coupling has been patented by 
William Jasper Hadden, of Danville, 111. It is designed 
to work automatically, and to hold the pin set ready to 
drop, to guide the link into the drawhead, to drop the 
pin through the link when two drawheads bump to- 
gether, and to raise the pin when desired, it being pos- 
sible to set the coupling from either side, so the cars 
will couple automatically on coming together. 

A water tower has been patented by 

Mr. John B. Logan, of Baltimore, Md. This invention 
provides a special construction and devices for carry- 
ing on a truck a tower which shall support a pipe or 
nozzle at any angle or elevation and of horizontal rota- 
tion, to lengthen the pipe and secure it while under 
water pressure, to fix the truck on the ground when in 
use, and to carry the end of the suspended hose while 
not in use. 

A car coupling has been patented by 
Mr. John W. Fergusson, of Sardis, Miss. This inven- 
tion consists in particular constructions of the draw- 
head with a coupling stud fixed to the floor of its link 
socket, and an opposing stud pendent from a hinged 
cap plate, with an uncoupling device behind the studs, 
adapted to lift the upper stud from the lower one, and 
raise the end of the link to allow the cars to be separat- 
ed, with other novel features. 
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MECHANICAL INVENTIONS. 

A metal shears has been patented by 

Mr. Gilbert McDonald, of Augusta, Kan. This inven- 
tion consists in a special construction and combination 
of parts to improve that class of hand shears in which 
a plain and eccentric lever are combined and connected 
with the movable jaw for acting on the latter with great 
force. 

A machine for rolling axles, spindles, 
and other metal article, has been patented by Marie E. 
Shay, of Fordham, N. Y. This invention consists in a 
novel method of and means for forging metal Mflfe by 
subjecting them to the action of a rotating die ancra sta- 
tionary or flat die, one die being adjustable toward the 
other to give the necessary pressure, and the rotating 
die preferably having oblique corrugations or grooves 
on its acting surface. 



AGRICULTURAL INVENTIONS. 

A plow has been patented by Mr. Tho- 
mas A. Blanchard, of Appling, Ga. This invention 
covers a peculiar construction and' arrangement of 
parts of a plow in which various portions are ad justable 
in such a way that the plow can be adapted for %great 
variety of work. 

A horse- hay fork has been patented by 

Mr. Robert L. Short, of Janesville, Wis. With a slot- 
ted shank and tripping rod ar3 pivoted tines, the tines 
adapted to enter the hay points downward, and to be 
reversed by the action of the hay as the fork enters, 
and then be extended by the hay as the fork is with- 
drawn. 

A land marker has been patented by 

Mr. William H. King, of Little Silver, N. J. A hub on 
the shaft at the inner side of a wheel has an arm with 
roller and keeper to engage with the plow raising lever 
and catch lever, a lug to receive the brace bar, and the 
adjusting bar connected with the tongue, and a long 
bearing to receive the pivot of the marker bar, with 
other novel features. 

A band cutter and grain feeder for 
thrashers has been patented by Messrs. George Ncu- 
komm, Louis Neukomm, and David Neukomm, of 
Tremont, 111. This invention consists of special com- 
binations of parts and their construction, its object be- 
ing to provide a mechanism for cutting the bands of 
grain bundles and feeding the grain to the thrasher in 
a regular and uniform manner. 



MISCELLANEOUS INVENTIONS. 

A time register for seats has been pa- 
tented by Mr. Charles W. Allen, of Valentine, Neb. 
This invention consists in a special construction and 
arrangement of parts, in connection with clockwork, 
for the purpose of automatically registering the time a 
seat has been occupied. 

A coal chute has been patented by Mr. 

Moses D. Jones, of Jackson, Ohio. This invention pro- 
vides for the use of a swinging chute, to be filled with 
coal while in a nearly level position, and then lowered 
for the discharge of its load into the car, so the coal 
will not be broken up, as is so frequently now the case 
with inclined chutes. 
A wire basket has been patented by 

Mr. William H. Elliott, of Texarkana, Tex. It has a 
circular bottom and a wire frame bent to form a cylin- 
der, the circular bottom being held in the lower part of 
the cylinder, so the basket can be taken apart and fold- 
ed compactly, but is light, strong, and durable, and es- 
pecially adapted for collecting cotton. 
A safety belt has been patented by 

Mr. Edward J. Claghorn, of New York city. It consists 
of an outer and inner belt, with various attachments 
for ropes, straps, suspension hook, etc., to be applied to 
the person for securing one to a fixed object, or to assist 
. in ascending and descending, and is especially designed 
for firemen, tourists, telegraph, men, etc. 



A nut lock has been patented by Mr. 

William H. Dinsmore, of Connellsville, Pa. This in- 
vention relates to gang nut locks for railways, where 
a plate or bar is adapted to be fitted over the nuts after 
they are screwed up, and provides a device which shall 
inclose each of the nuts snugly, and can be easily plac- 
ed on them. 
A gate latch has been patented by Mr. 

Robert Magruder, of Liberty Hill, Texas. This inven- 
tion covers a special construction and combination of 
parts for the purpose of compensating for shrinkage of 
the gate in dry weather and its swelling in wet weather, 
so that the bolt or latch may at all times extend the 
right distance to properly engage the gate post. 
A measuring jacket has been patented 

by Mr. Hermann Lingen, of Wheeling, West "Va. This 
invention covers an improvement on a former patented 
invention of the same inventor, there being an extensi- 
ble and adjustable frame held on and between the edges 
of one of the seams, so enlarging or decreasing the size 
of the jacket as may be necessary. 

A watchmaker's tool has been patented 

by Mr. Hiram P. Pruim, of Grand Haven, Mich. It is a 
combination tool, with a screw driver and tweezers at- 
tached to a ring at a little distance from and nearly at 
right angles with each other, so that both implements 
will be in convenient position for use when the ring is 
placed on the forefinger of the operator's hand. 

A thill coupling has been patented by 

Messrs. Erwin A. Galatian and John B. Taets, of South 
Westerlo, N. Y. This invention consists principally of 
jaws having upon their inner sides circular or annular 
projections, combined with a hook eye having a groove 
of recess in each end, so the shafts can be coupled and 
uncoupled rapidly, and to prevent their rattling. 

A monocycle has been patented by Mr. 

Francis E. Mills, of Pittsburg, Pa. It is a vehicle de- 
signed to be driven by a person standing erect within 
the wheel, which shouldhave an outside diameter about 
eighteen inches greater than the height of the one who 
is to operate it, the invention also covering novel devices 
of construction and arrangement of parts. 

A scarf, necktie, or cuff holder has been 

patented by Mr. Lewis F. Ward, of Marathon, N. Y. 
The invention consists in an open slotted elastic holder 
or device for use as a detachable appendage to collar 
and cuff buttons for holding scarfs, cuffs, or ties in 
proper position, the same device being applicable to 
each of the articles. 

A bridle bit has been patented by 

Messrs. John E. Brott, of East Medway, and Martin L. 
Andrews, of Melrose, Mass. It is so made that a con- 
necting bar passing through the mouth is dispensed 
with, side hooks being used instead, inserted between 
the teeth and cheeks, and connected and formed inte- 
gral with a curved bar that passes around the under 
jaw of the horse. 

A jute machine has been patented by 

Mr. John C. Delavigne, of New Orleans, La. Accord- 
ing to this invention, the green stalks are subjected to a 
heating and fermenting process, and then after drying 
are run through a specially devised machine, to separate 
the woody fibers from dry jute and ramie without wet- 
ting or soaking the stalks as usual, and thus avoid the 
objections to working jute or ramie in a green state. 

An animal trap has been patented by 
Mr. Robert Jessee, of Locust Lane, "Va. It consists of 
an upper chamber, with rotary partition and pivoted 
floor or treadle for controlling it, a cover hinged to the 
top of the chamber, and a lower chamber hinged to the 
lower part of the upper chamber, with other novel fea- 
tures, to prevent the escape of animals back to the open- 
ing when they have once entered. 

A car window shade has been patent- 
ed by Mr. Gideon B. Massey, of Mount Vernon, N. Y. 
Combined with the shade roller and shade is a vertically 
slotted guide standard, into the slots of which the ends 
of a strip secured on the free end of the curtain pass, 
cords or wires from the corresponding ends of the strip 
and roller passing over suitable pulleys, so the shades 
can easily be held in any desired position. 

A filter has been patented by Mr. 

Alonso Cardoso de los Eios, of New Orleans, La. A 
large open tank has layers of charcoal, fine and large 
sand, and stones resting upon a false iron grating bot- 
tom, under which is a chamber, and up through which 
and through the filtering material the water passes, be- 
ing partially freed from sediment by an agitatingwheel 
in the chamber beneath the false bottom. 

A hand propeller for boats has been pa- 
tented by Mr. Michael Batz, of Brooklyn, N. Y. The 
propeller shaft carries a pinion or cog wheel, and a slid- 
ing transverse shaft carries gear wheels alternately 
moved into and out of gear with the propeller shaft 
pinion;] there are spring actuated pulleys supported 
upon fixed gudgeons, and hand levers with strap con- 
nection with the pulleys, with other novel features. 

An elevator has been patented by Mr. 

Charles W. Hays, of Orange, N. J. The carriage has a 
groove in its floor and there is a corresponding groove 
in the floor of the building to receive the arms of a bar 
attached to the well door, so the carriage will be lock- 
ed when the door is opened and released when closed, 
making it impossible for the door to be left open when 
the elevator carriage moves away from it, and thus 
guarding against accident. 

A door knob attachment has been pa- 
tented by Mr. Nathan Hawkes, of Appleton, Me. This 
invention relates to inside fastenings for knob spindles 
in which a sliding plate, having a keyhole slot therein, 
is adapted to be moved in and out of position, for hold 
ing the spindle from turning, and adapts such locking 
plate to be operated by a slight movement of the hand, 
and to be held in both locking and unlocking positions 
by either friction or gravity. 

A window screen has been patented by 

Mr. Jay R. Graver, of Lincoln, Neb. The side pieces of 
the frame are collapsible inward toward the center of 
the screen, the top bar or piece being rigidly secured 
to the window frame, while the bottom bar is loose, so 
the screen may hang like a curtain, and be collapsed 
toward the center from either oide, to order to mefe the 



window when the side pieces are disengaged from 
hooks. 

A paint distributer has been patented 

by Mr. Wilbur I. Armstrong, of Belvidere, 111. It has 
a spoon-shaped receptacle for receiving the liquid to be 
distributed, into which a feeder projects formed of two 
spring strips, between which the liquid is drawn by 
capillary attraction, and then distributed by a current 
of air, there being an air receiver through which the 
compressed air passes, so the air will be moistened to 
keep the parts of the distributer clean. 
A gas machine has been patented by 

Mr. William C. Strong, of Readfield, Me. This inven- 
tion relates to machines in which gas is made by car- 
bureting air with a volatile liquid, such as gasoline, the 
air being driven through the carburetor by the descent 
of a bell into a water tank, the gasoline receptacle, car- 
buretor, and other parts being jacketed within the bell, 
and provides a simple, portable machine, to vary in size 
or capacity as required. 

A watch balance has been patented by 

Mr. Johann E. A. Uhrig, of London, Middlesex County, 
England. This invention relates to an improved con- 
tinuous secondary or auxiliary compensation for the 
balances of chronometers, watches, etc., to eliminate the 
errors which occur at the extremes of temperature 
when the balance is adjusted for medium temperatures, 
so combining curved springs with the rim of the bal- 
ance as to cause the segments of the compound rim to 
move in an accelerating ratio toward the center of the 
balance as the temperature rises, and the increase be- 
ing capable of regulation. 
A fire escape has been patented by Mr. 

Robert H. Nichols, of Aylesford, Nova Scotia, Canada. 
The sides of the ladder support are of light but strong 
framework, and a drum is journaled at each end of the 
frame, with grooved notched wheel, over which an end- 
less chain ladder passes; if the bottom drum is turned 
in one direction or the other, the upper part of the lad- 
der will be moved upward or downward, and the lower 
part in the inverse direction, there being also levers, 
brake shoes, and other novel combinations of parts, for 
the purpose of lowering persons, etc., from burning 
buildings. 
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Les Torpilles. 
bert. 

This work of 279 pages on the subject of torpedoes 
is quite profusely illustrated with 82 wood engravings. 
It treats at the opening of the experiments of Bushnell 
with the stationary barrel torpedo at the time of our re vo- 
lution, andalso of Fulton's and Colt's early experiments 
in the same line. The gradual evolution of the torpedo 
from the small anchored floating buoy to the automatic 
cigar-shaped submarine propeller is then described, and 
the subject is elucidated by clear descriptions and ar- 
tistic drawings. Several chapters at the end of the 
book are devoted to the service that has been done in 
recent wars by the use of the torpedo, and considerable 
prominence is giyen to the impulse which was given to 
this system of warfare by our civil war. Librairie 
Hachette et Cie., 79 Boulevard Saint Germain, Paris, 
France. 

LVAnnee Electrique. Par Ph. Dela- 
haye. Premiere Annee. 

So great and wonderful are the discoveries and in- 
ventions which have been made in electricity within 
the past few years that the public have had some diffi- 
culty in keeping pace with the progress made, and as a 
natural consequence the demand for literature upon this 
almost inexhaustible theme has been very considerable. 
This work, the title of which is given above, is designed 
to supply this demand annually "by giving a review of 
the development in the various branches during the pre- 
ceding year. The work is written in a pleasant, de- 
scriptive style, and is comparatively free from techni- 
calities. Besides dwelling at length upon the industrial 
pr6gressof electric lighting, the telephone, the telegraph, 
and the application of electricity as a motive power, in 
connection with railroading and ballooning, a section 
of the work-is given up to experiments made in France 
in resuscitating dead bodies, in suppressing cholera 
germs, in employment of electricity as a bait in sea fish- 
ing, in its use in mining, astronomy, etc. It is a work 
of 312 pages, and may be had of Messrs. Baudry et Cie., 
15 Rue des Saints-Peres, Paris, France. 

Architectural Perspective for Be- 
ginners. ByF. A. Wright, architect. 
William T. Comstock, New York. 

This book is intended mainly for draughtsmen who 
are obliged to educate themselves. It has eleven plates 
of practical examples, to make clear the application of 
theoretical principles. How to shade a perspective is 
also touched upon, and all the minutest details of the 
architect's work are shown and explained. 

Spons' Mechanic's Own Book. A 
manual for handicraftsmen and 
amateurs. E. & F. N. Spon, London 
and New York. $2.50. 

This volume of 700 pages, with numerous illustra- 
tions, aims to cover a wide field, the index of subjects 
referred to covering more than twelve pages of small 
type. First the raw material is -treated of, its charac- 
ters and variations, and then the tools used in working 
up such material, the book being intended to form a 
complete guide to all the ordinary mechanical opera- 
tions. 

The Photographic Times, published 

by the Scovill Manufacturing Company, has now 
reached its fourteenth volume. The bound copies of 
the numbers issued in 1884 make a volume of large pro- 
portions, giving a general view of the twelve months' 
work done in this field, from the artistic and technical 
as well as from the commercial point of observation. 

The Year Book of Photography, 

edited by Thomas Bolas, F.C.S., and published by Piper 
& Carter, London, England, is not only valuable as a 
guide for the beginner, but has much that is most con- 
venient for reference to the advanced practitioner. Its 
numerous hints, jottings, and recipes are obviously the 



• SLEEP FOB THE SLEEPLESS. 

It was Coleridge who put in the mouth of that quaint 
old genius, the "Ancient Mariner," the words : 
"O sleep, it is a blessed thing. 
Beloved from pole to pole." 
The man who regularly enjoys sound and refreshing 
sleep has no adequate conception of all these words im- 
ply. It is to the sufferer who in sleepless weariness 
tosses on his bed half the night, and toward daylight 
snatches a little unsatisfactory slumber, that their full 
meaning is apparent. The man who digests well and 
sleeps well can stand almost any amount of hard work. 
It is not work that kills people ; it is worry. The work 
that is followed by restful sleep brings good health and 
strength ; for the daily waste of the body is repaired 
during the night. But the worry that oppresses the vic- 
tim of insomnia during a sleepless night is what racks 
the system, wears out the muscles, torments the nerves, 
and bewilders the brain, so that life seems hardly worth 
living. 

" Insomnia " is a growing evil. In this busy age, when 
active men are all the time overworking themselves, 
there are five times as many people tormented with in- 
ability to sleep as there were a generation ago. We are 
living under higher pressure. " Insomnia " is of differ- 
ent kinds, and proceeds from different mental any phy- 
sical causes. But most of it may be summed up as to 
character in the wor3s " can't sleep," and as to cause, in 
indigestion or overworked brain and nerves. 

A most marked case of insomnia and recovery from it 
is that of Arthur Hagan, Esq., the well known wholesale 
tobacconist, of Philadelphia. Mr. Hagan is one of the 
largest dealers in tobacco, and is the Philadelphia repre- 
sentative of the great Baltimore house of G. W. Gail & 
Ax. In the interest of those who are inquiring the best 
way to secure sound sleep, and to triumph over the tor- 
ments of insomnia, one' of our editors called on Mr. 
Hagan at his store, on North Front Street. If he had 
been looking among a party of gentlemen for one who 
had been badly run down by dyspepsia arid insomnia, 
Mr. Hagan would not have been the one selected. That 
gentleman now looks in such excellent physical con- 
dition that nobody would suppose him ever to have suf- 
fered from a day's illness or a night's loss of rest. In re- 
sponse to questions as to his past and present experi- 
ence, Mr. Hagan said to our editor: 

"My case was one of severe and long continued in- 
somnia, proceeding largely from dyspepsia, the result of 
too great application to business. My system was very 
badly run down. Sleep became almost an impossibility. 
My physical distress during the night from being unable 
so secure refreshing slumber was dreadful. It weakened 
and distracted me during the day, and made attention to 
business a slow martyrdom. For five or six years I was 
from time to time under the care of different physicians, 
receiving occasionally some measure of benefit, yet on 
the whole gaining no material advantage. I was put on 
very low and simple diet, consisting principally of 
skimmed milk. 

" After passing through a long variety of experiences 
as to physic and diet, I one day happened to pass the 
office of Drs. Starkey & Palen, and I noticed the sign of 
' Compound Oxygen.' As other modes of treatment 
had failed, I thought this one could do no worse, and it 
might do better. So 1 went in at a venture, and made 
trial of it. For some time I had been enduring the 
agony of dyspepsia, and for weeks I had not been able to 
sleep without the aid of chloral or other drugs. The 
Oxygen did not work an immediate miracle in me. But 
I soon saw that it was doing me good, and so I resolved 
to persist in its use and to give it a thorough trial. Be- 
fore long I began to know the pleasure of real sleep. It 
was by degrees that my dyspepsia left me, and the 
power to sleep returned. I was greatly encouraged by 
my partial improvement, and this stimulated me to go 
on with great regularity and persistence. If my recovery 
was slow, it was real. I had the best of home nursing 
and attention, and that was, of course, a material aid to 
me. For several months I regularly took the Compound 
Oxygen Treatment, carefully obeying the directions, and 
constantly gaining strength and freedom from disease. 
My system received the vitalizing which it so badly 
needed. 

"About two years ago this took place, and I have en- 
joyed a prime condition of health since. I have been 
able to attend with pleasure and satisfaction to my busi- 
ness. I have no need now to resort to the Compound 
Oxygen Treatment, except occasionally for a cold or for 
some other temporary disorder. I take an abundance of 
exercise, and I eat and sleep as well as a man can wish 
to. 

" I have recommended Compound Oxygen to a number 
of friends, who have tried it with entire satisfaction. 
My friend, Mr. E. W. Edwards, of this city, is notably 
one of these. He was badly run down by Bright's Dis- 
ease and other infirmities, but was brought into good 
shape by the Compound Oxygen, and is now attending 
to business with ease and comfort. As a complete vital- 
ize^ of the system, the Oxygen is all that can be desired. 
It drives out disease by restoring vitalactionand putting 
the system in such a state of strength that disease has 
no chance to stay." 

The reader will naturally seek more information on 
this interesting subject. It can be had in a pamphlet 
which is published by Doctors Starkey & Palen, 1109 and 
llllGirard Street, Philadelphia, and which will be mailed 
to any address on application. 
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Large Size Universal Milling Machine. Especially de- 
signed for Steam Engine an d Locomotive Builders. 
Brown & Sharpe Mfg. Co., Box 469, Providence, R. I. 
Air Compressors, EockDrills. Jas. Clayton, B'klyn,N.Y. 

Inventors having American or Foreign Patents for 
sale address Chas. Babson, Jr., 24 Congress St., Boston, 
Mass. 

Leggins.— All varieties, shapes, and sizes on one ma- 
chine. Lamb Knitting Machine Co., Chicopee Falls, 
Mass. 

Extra Heavy Lathes, Planers, Drills? new designs.-. 
Pond Machine Tool Co., Worcester, Mass. 

A lot of new Chucks of all sizes, slightly damaged, at 
half price. A. F. Cushman, Hartford, Ct. 

The Whittenton Mfg. Co., Taunton, Mass., have 100 
H. P. Electric Dynamo, line shafting connected by our 
Friction Clutches without stopping engine. Volne.y W- 
Mmqu & g<?,, Providence, B. L 
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The Best Upright Hammers run by belt are made by 
W. P. Duncan & Co., Belief onte, Penna. 

To Manufacturers.— I wish nut lock patent, No. 
310,985, manufactured on royalty. See notice and cut on 
another page. J. A. Campbell, care " Banner," Bren- 
ham, Texas. 

Experimental Tools and Machinery Perfected; all 
kinds. Interchangeable Tool Co., 313 North 2d St., 
Brooklyn, N. Y. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

The leading Non-conducting Covering for Boilers, 
Pipes, etc., is Wm. Berkefeld's Fossil Meal Composition ; 
% inch thickness radiates less heat than any other cov- 
ering does with two inches. Sold in dry state by the 
pound. Fossil Meal Co., 48 Cedar St., N. Y. -* 

Machinists.— Spring Calipers and Dividers, with pa- 
tent washers, made by J. Stevens & Co., Box 28, Chicopee 
Falls, Mass. 

Try our Corundum and Emery Wheels for rapid cut- 
ting. Vitrified Wheel Co., 38 Elm St., Westfield, Mass. 

The Providence Steam Engine Co., of Providence, R. 
I., are the sole builders of " The Improved Greene En- 
gine." 

Every variety of Rubber Belting, Hose, Packing, Gas- 
kets, Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers' Blankets, manufactured by Boston 
Belting Co., 226 Devonshire St., Boston, and 70 Reade St., 
New York. 

Experimental Machinery Perfected, Machinery Pat- 
terns, Light Forcings, etc. Tolhurst Machine Works, 
Troy, N. Y. 

Bermuda Scientific Collections. 

N. Y. 



Naturalist, Box 3359, 



Whistles, Injectors, Damper Regulators; guaranteed. 
Special CO, D. prices. A. G. Brooks, 261 N. 3d St., Phila. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days 1 trial to 
reliable parties. Crescent Mfg. Co. Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston; 97 Liberty St., N. Y. . Send for catalogue. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 

Wanted. — Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

" How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 86 John St., New York. 

Mills, Engines, and Boilers for all purposes and of 
everydescription. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N.- Y. 

Presses & Dies." Ferracute Mach. Co., Bridgeton, N.J. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year,'it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Curtis Pressure Regulator and Steam Trap. See p. 93. 

Woodwork's Mach'y, Rollstone Mach. Co. Adv., p. 94. 

Drop Forgings, Billings & Spencer Co., Hartford, Conn. 

Munson's Improved Portable Mills, Utica, N. Y. 

Anti-Friction Bearings for Shafting, Cars, Wagons, 
etc. Price list free. John G. Avery, Spencer, Mass. 

Brass & Copper in sheets, wire & blanks. See ad. p. 92. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
5,000 Gearwheels now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood &Co., Rochester, N.Y. See illus. adv., p. 93. 

Lane's Patent Self-measuring Faucets for molasses, 
oil, varnish, etc. Lane Bros., Box 276, Poughkeepsie, N. Y. 

Stay bolt taps, true in pitch and straight. Pratt & 
Whitney Co., Hartford, Conn. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 62. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

The best Steam Pumps for Boiler Feeding. 
Machine Works, Easthampton, Mass. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
. information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(1) J. H. C. — The developer which has 

been found to work well on plates coated with Mr. 
Henderson's emulsion is as follows: 
No. 1. 

Sal soda 4oz. 

Sulphite soda 3 oz. 

Water 32 oz. 

No. 2. 

Pyrogallol K oz., 218 grs. 

Oxalic acid 35 grs. 

Water 5 oz. 

Dissolve the oxalic acid in water,, then add the pyro. 
To develop a large plate, take 2J^ oz. of No. 1, add 3J^ 
oz. of water, and 1 drachm of No. 2, 

(2) J. D. — The anthracite coals vary 

from 39 to 42 cubic feet to the ton. The bituminous 
coals vary from 41 to 49 cubic feet to the ton. 

(3) J. C. C. writes: Suppose a cannon 

one mile long is put on car wheels and placed on a rail- 
road track, the cannon being loaded with powder suf- 
ficient to drive a ball one mile a miirute; attached to the 
car wheels at the breech of the cannon is an engine, 
with power sufficient to draw the load one mile a min- 
ute. Supposing it possible to start them both at the 
same instant, the powder driving the ball one way, and 
the engine drawing the cannon in the opposite direction. 
How far will the ball be at the end of the first minute 
from where it started— one mile or two miles— with rela- 
tion to the cannon? A. If the gun backs down a mile 
in one minute, and the ball moves along the gun at the 
rate of one mile in one minute, the ball will remain sta- 
tionary in regard to the earth; in fact, the gun runs away 
from the ball. The ball will be in the mouth of the gun 
at the end of a minute. 

(4) E. S. N.— Steam follows the same 

law as the atmosphere and gases relative to sudden 
compression and expansion. 

(5) W. Gr. W. asks: 1. How to grind 

out the mouths of vials and bottles, so that the corks 
will fit tightly for holding alcohol and other volatile 
things? A. Glass stoppers can be made to fit tightly 
by grinding with emery. This operation can be per- 
formed either by hand or on the wheel. 2. Is there 
any known solvent for charcoal? A. Charcoal is de- 
scribed by Storer as "insoluble in water, alcohol, ether, 
or in dilute acids or alkaline solutions." 

(6) " Steam Fitter" writes: A few days 

back I had a controversy with an engineer in charge of 
a steam heating plant. A No. 3 Blake pump is used to 
return water from hot well to boilers; hot well about 
six feet above pump; pump would jerk a little as it 
started back on its stroke; to remedy this, engineer 
puts on what he calls an " air chamber " on suction 
pipe, and contends that said air chamber— vacuum 
chamber I call it— will be full of air, and that as the 
water floods the pump it will cushion on the air and stop 
the jerk in the stroke. I contend that the air will be 
exhausted from the chamber, and as the cylinder fills 
with water a partial vacuum is formed in the chamber, 
provided the pump is running fast, and that the shock 
is relieved by the water filling the vacuum. The jerk in 
the stroke I think is caused by the water being very hot 
and partially vaporizing as it flows into the cylinder. 
Which, if either of us, is right? A. "Steam Fitter " is 
correct, and engineer may also be said to be correct, as 
air chamber is a common designation for these appli- 
ances. 

(7) S. B. G. writes: It is said the Old 

Liberty Bell was cast in London about the year 1751; 
but when it reached Philadelphia it was found to con- 
tain too much copper, and a second casting was neces- 
sary; after which, in the first week of June, 1753, it 
was hung in the belfry. Please inform me whether it 
was cast the second time in Philadelphia or in Lon- 
don; and was the same metal used? Also, what was the 
cause of it being cracked? A. The now famous "Lib- 
erty Bell " was imported from England in 1752; it was 
cracked on trial by a stroke of the clapper, and recast 
in Philadelphia under the direction of Isaac Norris, to 
whom is attributed the putting on of the inscription 
from Leviticus xxv., 10: "Proclaim liberty through- 
out all the land, unto all the inhabitants thereof. 1 ' 
Immediately beneath this is added: " By order of the 
assembly of the province of Penna. for the State House 
in Phila." Under this again, "Pass & Stow, Phila., 
MDCCLIII." In 1777, during the occupation of Phila- 
delphia by the British, the bell was removed to Lancas- 
ter. After its return it was used as a State House bell, 
but was finally removed to Independence Hall. Its. last 
ringing, when it was cracked, was in honor of a visit of 
Henry Clay to Philadelphia. 

(8) J. H. D. asks how the periods of 

maturity of people inhabiting the different tropical, 
temperate, and arctic zones compare. In which sec- 
tion is average longevity the greatest? A. Temperate 
zone. 

(9) C. A. S., Jr., asks how to make a dip 

for brass buttons to darken them, say shade nearly , 
same as dark bronze or Florentine bronze? A. One 
part oxide of iron, one part white arsenic, twelve parts 



hydrochloric acid. Clean the brass well to get rid of 
lacquer or grease, and apply with a crush until the de- 
sired color is obtained. Stop the process by oiling 
well, when it may be varnished or clear lacquered. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

February 10, 1885, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Aerial navigation, vessel for, E. F. Falconnet, 

311,885 to 

Amalgamator, R. J. Atcherley 

Animal trap, R. Jessee 

Atmospheric brake, W. O'Herin 

Axes, etc., blank for, J. W. Bowers 

Axes, die for making, J. W. Bowers 

Axle box, car, Brill & Zitzman 

Bar. See Grate bar. Locomotive draw bar. 

Barrel drying machine, G. Miller 

Basket, wire, W. H. Elliott.... 

Basket, etc., splint for, S. Friend 

Bearing, friction, G. W. Shoemaker 

Bedstead, M. O'Neill 

Bell attachment, sleigh, W. E. Barton 

Belt coupling, J. England 

Belt, safety, E. J. Claghorn 

Belt, waist, L. Sanders 

Bit. See Bridle bit. 

Blind slat, window, H. E. Wilier 

Boat. See Life boat. 
Boiler. See Steam boiler. 

Boiler furnace, J. Gollis 

Bolts, rivets, etc.. machine for making, Fischer & 

Busek 

Book, account, A. Synold 

Boot or shoe, J. Hansen 

Boot or shoe counter stiff ener, J. Kieffer... 

Bottle stopper, G. D. Corey 312,095, 

Bottles with aerated beverages, filling, J. 

Matthews 

Box. See Feed box. Shipping box. 

Box fastener, H. F. Moeller 

Brad driver, W. P. Ginler 

Brake. See Atmospheric brake. 

Brick machine, H. L. Balson 

Bridle bit, Brott & Andrews 

Bronze plates for book covers, furniture panels, 

etc., manufacture of imitation, C. Wagen- 

fohr 

Brush machine, M. Hell wig 

Bucket handle, G. W. Knapp 

Buckle, J. Lines 

Buckle, C. A. Mann 

Bushings into casks, expander for expanding and 

securing metal bung, H. Cottrell 

Button and scarf holder, combined collar, W. J. 

Dunn 

Button fasteners, machine for manufacturing, H. 

N. Hemingway 

Button, surface attaching garment, P. H. Walsh.. 

Buttons, machine for turning pearl, E. May 

Buttons, manufacture of pearl, G. Carlyle 

Can. See Milk can. Oil can. 

Cane mill, J. Benny worth 

Car coupling, J. W. Fergusson 

Car coupling, W. J. Hadden 

Car coupling, A. S. Neal 

Car coupling, J. W. Nunamaker 

Car coupling, P. J. Payn 

Car pedestal, railway, Briody & McHale 

Car safety device, W. L. Robinson 

Car signal, F. P. Day 

Car wheel and spraying bar, spraying, A. A. 

Smith 

Car window shade, G. B. Massey 

Carbureting air and gas, apparatus for, J. S. 

Butler 

Card or print hanger, A. H. Stetson 

Carding engine feeding mechanism, W. C. Bram- 

well 

Carpets, etc., fabric for, Priestley & Kunkler 

Carriage dash frames, die for, F. T. Smith 

Carriage wheel lock, R. P. Cowles 

Carrier. See Cash carrier. 

Cart, dumping, M. Bowes 

Cartridge shells, machine for finishing metallic, 

G. P. Salisbury , , 

Cash carrier, automatic, D. K. Hill 

Cement, manufacture of hydraulic, D. Griffiths.. 
Chair. See Convertible chair. Reclining chair. 

Check rower, L. D. Benner 

Chopper. See Cotton chopper. 

Chuck, lathe, C. W. Crary 

Chute, coal, M. D. Jones 

Cleaner. See Cotton cleaner. 

Clock cases, statuary, vases, etc., from plastic 

materials, manufacture of, R. P. Coughlin 

Clock pallets, machine for finishing, E. Horton... . 

Clutch, friction, F. M. Blake 

Clutch operating mechanism, J. H. Wright 

Coal vase, H. Adler 

Cock box, stop, J. K. Clark 

Cock, stop, W. Ricketts 

Cock, water, P. A. Bowen 

Coffee and tea pot stand, (X. Gracey 

Coffee pot, E. H. Judkins 

Coffee roaster, T. B. C. Burpee 

Collar and sweat pad clamp, horse, R. Brownson .. 

Collar, horse, R; Brownson 

Convertible chair, A. Sawyer 

Corset fastening, L. Hill 

Corset fastening, P. Laflin 

Corset fastening. C. H. Williams. . . .312,054, 312,055, 

Corset steel fastening, L. Hill 

Corset steel fastening, P. Laflin 

Cotton chopper, J. D. Faulkner 

Cotton cleaner and feeder, J. S. Daniell 

Coupling. See Car coupling. Thill coupling. 
Cuff and sleeve holder and adjuster, Sourwine& 

Carpenter 

Cuff fastener, J. J. Fay 

Cultivator, M. B. Parks 

Cultivator, J. Wherry, Jr 

Cultivator attachment, W. I. Fish 

Cultivator, hand, J. J. Butler 

Cultivator, tongueless, E. E. Whipple 

Cultivator, wheel, G. W. & S. Taylor 

Cup. See Grease cup. 

Curtain ring fastening, Tucker & Godfrey 

Cut-off for cisterns, J. S. Heaton 

Decoy, J. Danz, Jr 

Dental tool, T.Cogswell 

Deoxidizing the surface of sheet metal, E. V. 

McCandless , . - , 

Desk, school, J. H. Talbott 



311,888 
312,240 
312,124 
312,155 
311,866 
311,867 
312,181 

312,002 
312,101 
312,197 
311,925 
312,007 
312,070 
311,883 
312,085 
312,168 

312,051 



311,874 

311,969 
312,226 
312,117 
312,129 
312,096 

311,998 

311,910 
312,199 

312,066 
312,182 



312,044 
311,985 
312.208 
312,210 
312,136 

311,900 

311,881 

312,121 
312,046 
312,140 
311,958 

312,072 
312,110 
312,114 
312,152 
312,216 
312,156 
312,079 
312,167 
312,099 

312,028 
311,906 

312,186 
312,035 

311,948 
312,220 
312,029 
312,191 

312,078 

312,019 
311,897 
311,895 

312,179 

311,962 
312,207 



311,875 
312,203 
312,074 
312,059 
311,864 
311,871 
312,ia5 
312,077 
312,200 
311,990 
311,955 
312,082 
312,081 
312,020 
311,986 
311,995 
312,238 
311,987 
312,209 
312,108 
312,192 



312,032 
312,109 
311,912 
311,961 
311,970 
312,185 
312,050 
312,228 

312,233 
312,120 
311,877 



312,142 
311,938 



Dials, machine for ruling, R. L. Taf t 312,22? 

Ditching machine, S. F.Welch 312,049 

Dock, J. S. Vanness 312,234 

Door check, T. M. Kenney 312,127 

Draughting, perspective delineator for, W. E. 

Speir 312,175 

Drawer handle, C. M. Burgess 311,953 

Drill. See Rock drill. 

Electric apparatus cut-out, S. H. Short 312,242 

Electric arc light cables, joint for, W. R. Patter- 
son 311,914 

Electric machines, armature for dynamo, F. K. 

Fitch 312,111 

Elevator. See Hay elevator. 

Engine reversing mechanism, R. Scheidler 311,921 

Envelope, A. A. Bishop 311,946 

Envelope, K. H. Pedrick 311,915 

Explosive compounds, protected nitrate of am- 
monia for use in, R. S. Penniman 312,010 

Eye water, M. M. Lamontagne " 312,131 

Fan, automatic, G. Schmidt 312,169 

Fanning mill, E. H. Pease 312,157 

Feed actuating mechanism, J. H Wright 312,058 

Feed box for animals, I* Doty 311,880 

Fence making machine, G. Q. Adams.. 312,063 

Fender. See Plow fender. 

File holder, W. H. Phelps 312,012 

File, paper, W. Bright 311,951 

File, paper, W. H. H. Clague 312,086 

Filter, A. C. De los Rios 312,187 

Firearm, magazine, J. D. Greene 312,201 

Firearm, magazine, W. Mason 312,139 

Fire escape, Farrar & Powers 311,889 

Fire escape, automatic, F. A. Bone 312,076 

Fire front, P. McCauley 312,143 

Fire place heater, G. L. Morrison 312,003 

Flour bolt, Cochrane & Smith 311,873 

Flour mills, disintegrating apparatus for, A. C. 

Nagel etal 312,215 

Flower pot stand, A. H. Perkins 312,159 

Folding table, E. Tucker 312,039 

Fork. See Hay fork. 
Frame. See Window frame. 
Furnace. See Boiler furnace. 

Furnace grate, S. D. Fisher 311,971 

Furrower, marker, and coverer, D. E. Darnell 312,098 

Gas meter, G. Fajen 312,106 

Gas, method of and apparatus for enriching and 

burning water, C. J . Eames 311,967 

Gas pipe holder, C.G.Duffy 312,193 

Gearing, G. H. Ashby 312,064 

Generator. See Steam generator. 

Glass through the annealing oven, apparatus for 

conveying sheets of, B. Mayer 312,141 

Governor, W. B. Mason 312,137, 312,138 

Governor, steam, T. Malcolmson (r) 10,559 

Grain binder, F. Ogden 312,154 

Grain separator and cleaner, L. Lock wood 311,904 

Grate bar, W. J. Sibley 312,027 

Grease cup, automatic, J. A. Houck 312,204 

Gun, magazine, J. M. & M. S. Browning 312,183 

Guns in turrets by electricity, system of firing 

battery, T. R. Timby 312,231 

Guns, loading device for breech-loading, R. J. 

Uptling 311,974 

Handle. See Bucket handle. Drawer handle. 

Handle, W. W. & F. H. Chilton 311,870 

Hanger. See Card or print hanger. 

Harnessmaker's stitching horse, J. F. Best 312,073 

Harrow, T. W. Robinson ;............ 312,166 

Harrow, rotary, H. H. Monroe 312,160 

Harrow, sled, and marker, adjustable, W. R. - 

Locke 311,903 

Harvester, grain binding, Marsh & Blood 311,997 

Hasp, J. S. Williams 311,934 

Hay elevator and carrier, R. H. Morris 312,151 

Hayfork, horse, R. L. Short 312,026 

Hay tedder, J. Keller 311,991 

Heater. See Fireplace heater. Stove and range 
water heater. 

Hoe, G. W. Perrine 312,218 

Hoisting machinery, external friction brake band 

for, D. H. Merritt - 312,146 

Holder. See File holder. Gas pipe holder. Sash 

holder. 
Hook. See Snap hook. 

Hook, R.Ely 311,968 

Horse and mule shoes, manufacture of toe calks 

for, C. H. Perkins 3&011 

Inhaler, U. K. Mayo : 311,907 

Jib furler, W. P. & A. M. Cutler 311,964 

Jug, stone, J. B.Brackett 312,180 

Jute machine, J. C. Delavigne 312,100 

ladder and truck. Are, L. Harris 311.981 

Ladder, step, C. Brand 311,949 

Ladle stopper, D. D. Lewis .. _ 311,902 

Lamp, J. Hinks 312,202 

Lamp, automatic feeding and wick raising, T. A. 

Fitzsimons 311,972 

Lamp, electric arc, C. F. Brush 312,184 

Lamp, extension, J. A. Evarts 312,194 

Lamps, feed regulator for electric hrc, S. H. 

Short 312,243 

Latch, gate, R. Magruder ■ 312,135 

Lathe andplaner tool, H. B. Steele 312,034 

Lathe tool, T. & T. E. Ryan 312,223 

Lead pipe, boxing, Euston & Neville 312,103 

Lifeboat, A. B. Boyles 311,868 

Lifter. See Transom lifter. Wagon bed lifter. 

Link for clothes or harness, A. C. Fai vre ... 312,105 

Lock. See Nut lock. 

Lock, N. A. Hull 311,898 

Lock, A. Kohlhof 311,992 

Locomotive draw bar, T. C. Ci*aven 311,963 

Log boom, J. R. Allen 311,865 

Loom for weaving double pile fabrics, C. Coup- 
land 311,961, 312,190 

Loom take-up mechanism, F. Kesselring 312,128 

Lubricating bearings, device for, G. De Laval 311,966 

Lubricator, F. L. McGahan 312,214 

Marker, land, W. H. King 312,130 

Match card, R. G. Britton. 311,952 

Mattresses, material for filling, R. Stilwell 312,036 

Measuring jacket, H. Lingen 312,211 

Measuring vessel, G. C. Smith 312,030 

Meat tenderer, S. Kesner 311,901 

Mechanical movement, J. G. Meyers 312,001 

Medical compound, J. Weller 311,930 

Medicine, cough remedy, M. M. Lamontagne 312,132 

Medicine for croup, diphtheria, etc., Erickson & 

Lindblom 311,884 

Metal shears, G. McDonald 311,999 

Meter. See Gas meter. 

Milk can, N. Gerber 311,975 

Mill. See Cane mill. Fanning mill. Roller mill. 
Rolling mill. Windmill. 

Mirror stand, C. Zornow 312,062 

Monocycle, F. E. Mills 312,147 

Motions of two or more bodies may be varied in 
any required manner independently of their 
actual motions, apparatus whereby the rela- 
tive, H. S. H. Shaw 312,171 

Motor, eee Steam motor. 
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Mowing machine pitman, D. C. Markham 311,996 

Music, books, etc., device for holding, G. H. 

Northrop 312,153 

Music leaf turner, J. M. Branig 311,950 

Music rack or holder, E. Tucker 312,040 

Musical instruments, key board attachment for, 

Bishop & Down 311,947 

Necktie, Haulenbeek & Brown 312,118 

Nut lock, W. H. Dinsmore 311,879 

Nut trimming machine, T. Snape 312,031 

Oilcan, A. L. Day 311,965 

Oiler, car axle, J. Gibbons 311,893 

Ordnance, breech-loading, R. J. Gatling 311,973 

Oven and radiator, warming, J. G. Mecham 311,908 

Pad. See Saddle pad. 
Pan. See Patty pan. 

Pants, attachment for, I. Stark » 312,033 

Paper for roofing felt, etc., C. W. Armour 311,938 

Paper for sheathing, etc., C. W. Armour 311,939 

Patty pan, J. Chaumont 312,189 

Pavement, street, K. Kuhn 311,994 

Pavements, etc., stamping margins for, C. Sut- 
ton 312,225 

Pills, making, W. E. Upjohn 312,041 

Plane, W. Tidgewell 312,229 

Planing and shaping machines, shipping device 

for metal, J. H. Wright 312,060 

Platform and platform shifting mechanism, dou- 
ble, O. P. Bushnell 311,956 

Plow, T. A. Blanchard 312,075 

Plow fender, G. C. Miller 311,909 

Plowshare attachment, S. Hamilton 311,980 

Pot. See Coffee pot. 

Press. See Wine and cider press. 

Printing machine, G. C. Gill 311,976 

Printing machine, W. Scott 312,022 

Printing press receiving table, A. Overend 312,217 

Propeller for boats, hand, M. Batz 312,071 

Protector. See Telegraphic and telephonic in- 
strument protector. 

Pulley, friction clutch, H. W. Hill 312,122 

Pump, magma, G. Dinkel 311,878 

Pump, sand, W. H. Birge 311,945 

Pump, sand and water, V. G. Barney 312,069 

Rack. See Tobacco transporting rack. 

Railway, J. H. Pendleton 312.009 

Railway and car truck for the same, elevated. D. 

Moulton 312,004 

Railway signal, pneumatic. E. M. Chase 311,959 

Razor strop. W. D. Evans 312,104 

Reclining chair, J. P. Ellacott 311,882 

Reed, J. B. Hamilton 312,115 

Roaster. See Coffee roaster. 

Rock drill, core, Conner & Peebles 312,093 

Roller mill, J. Warrington 312,048 

Roller mill pressure indicator, E. Strong 311,927 

Rolling axles, spindles, and other metal articles, 

machine for, M. E. Shay 311,924 

Rolling irregular forms, machine for, L. D. Karra. 312,107 

Rolling mill for rails, A.J. Moxham 312,213 

Rolling mill for rods, J. T. Rowley 311,920 

Rolling mills, automatic feeding table for, Hunt 

&Suppes 311,899 

Roofing cleats, machine for bending tin, S. A. 

Phillips #2,013 

Rotary engine or pump, Heenan & Froude 312,116 

Saddle pad, harness, E. E. Armstrong 311,940 

Sash cord guide, D. Shealy 312,025 

Sash fastener and lift, combined, F. W. Sey- 
mour 312,023 

Sash holder, N. Clark 311,872 

Saw, J, Led ward 312,133 

Saw. drag, J. H. Hulburt 312,205 

Saw swage, L. B. Young 312,061 

Scarf, necktie, or cuff holder, L. F. Ward 312,047 

Scarf shield and pin, neck, L. Eschner 312,102 

Sealing milk bottles, J. W. Wilder 311,932 

Seeder, H. H. Monroe 312,149 

Seeding machine, G. W. Miskimen 312,148 

Separator. See Grain separator. 

Sewer cleanser, W.J enks 312,206 

Sewing machine, W. F. Beardslee 311,943 

Sewing machine bobbin winding attachment, C. 

Hosch 311,988 

Sewing machine guide setter, C. T. Freeman 312,196 

Shaft, flexible, M. G. Farmer 312.241 

Shaft, vehicle. J. S. & A. S.Scott 312,021 

Shears. See Metal shears. 

Sheet metal cutting machine, C. Wais 312,236 

Shipping box or crate, B. Shunk 312,173 

Shoe, C. H. Winter 312,056 

Shutter, window, H. E. Wilier 312,053 

Sifter, A.L.Henry 311,896 

Signal. See Car signal. 

Skate, roller, L. M. Wisewell 311,936 

Snap hook, F. Armstrong 311,941 

Speculum, rectal, F. B. Ives 312,123 

Spring. See Vehicle side spring. Watch case 

spring. 
Square and miter, combined drawing, J. Muller... 311,911 
Stand. See Flower pot stand. Mirror stand. 
Steam and utilizing exhaust, generating, C. Hein- 

zerling 311,984 

Steam boiler and furnace, Randall & King 312,163 

Steam generator, Kangley & Cherry 311,900 

Steam jet apparatus, Lu Schu tte 312,170 

Steam motor, C. Heinzerling. 311,983 

Steam wheel, R. Powers 312,015 

Steel trap, E. A. Cook etal 312,094 

Steering apparatus, F. H. Cathcart 311,869 

Stereotype matrices, machine for producing, O. 

Mergenthaler , 312,145 

Stone, composition for the manufacture of arti- 
ficial, J. L. Wray 312,057 

Stone gathering machine, B. A. Weutherbee 312,237 

Stone sawing machine, V. G. Barney 312,068 

Stop motion for hemp spreaders, etc., measuring, 

J. Good 311,978 

Stopper. See Bottle stopper. Ladle stopper. 
Store service apparatus, Clark & Cowley. 

312,087 to 312,091 

Stove and range water heater, J. A. Price 312,017 

Stovepipe thimble, D. B. Robins 312,018 

Stoves, removable oven for combined coal and 

gas burning, H. H. Sheldon 312,172 

Suspenders, A. Brown 312,080 

Suspenders, Cadbury & Rollason 312,083 

Suspenders, T. O. Potter 311.916 to 311,918 

Switch signal, automatic, A. L. Wilkinson 312,239 

Table. See Folding table. 

Tapping metal pipes and fittings, machine for, T. 

, G.Morse 312,212 

Teeth, machine for forming spring, E. P. Burns. . 311,954 
Telegraph cables, apparatus for filling lead pipes 

of, W. R. Patterson 311,913 

Telegraphic and telephonic instrument protector, 

G. A. Cardwell 311,957 

Telephone boxes, memorandum holder for, J. F. 

Giililand 311,977 

Telephone receiver, C. A. Randall 312,162 

Telephonic transmitter, J. H. Guest. 311,979 



Thermostat, G. R. Williams 

Thill coupling, A. A. Dailey 

Thill coupling, Galatian & Taets 

Thill coupling, W. Katon 

Thrasher band cutter and grain feeder, G. Neu- 
komm etal 

Tile for sidewalks, roofing, etc., illuminating, C. 
E. Furman 

Tiling, illuminating, C. H. Ross 

Till recording and registering apparatus, H. 
Pottin 

Time lock mounting, W. B. Hayden 

Time register for seats, C. W. Allen 

Tobacco transporting rack, W. Sternberg (r) 

Tower and shield system of fortifications, T. R. 
Timby -. 

Tower and shield system of fortifications, revolv- 
ing, T. R. Timby 

Toy swing, electro- magnetic, M. Bacon 

Transom lifter, J. H. Shaw 

Transom operator, S. Strong 

Trap. See Animal trap. Steel trap. 

Truck and bag holder, combined, Price & Steven- 
son 

Trunk, M. R. Redmond et al 

Trunk catch, J. O. Ford 

Tubes sectional non-conductive covering for, W. 
M. Suhr 

Tug, T. Jacoby 

Type writing machine, G. C. Garrison 

Valve, T. L. Rankin 

Valve, automatic air, W. Vanderman 

Valve, balanced, D. Mercer 

Valve, balanced slide, P. McDermott 

Valve, disk and cone, T. Barber 

Valve, steam engine reversing, A. Freeman 

Valve, steam oscillating, J. M. Kells 

Vapor burner attachment, A. P. Avery 

Vapor burner valve, D. E. Bangs 

Vehicle side spring, J. H. Snodgrass 

Vehicle, two-wheeled, E. G. Seitz 

Velocipede saddle, C. E. Pratt 

Ventilator, J. M. Ayer 

Wagon bed lifter, W. H. Thomas 

Wagon loading machine, A. L. Slawson 

Wall paper cutting machine. J C. Van Horn 

Washing machine, B. & J. Wing 

Watch case spring, A. Grand jean 

Watch cases, machine for turning, J. Frossard.... 

Watchmaker's tool, H. P. Pruim 

Water closet apparatus handle, J. H. Hawley 

Water distribution, main for, S. B. Peeney 

Water tower, J . B . Logan 

Weather strip, T. Weaver 

Well fixture, J. T. Senn 

Wheel. See Steam wheel. 

Whip socket and rein holder, combined, G. M. 
Custer 

Windmill, J. Q. Adams 

Windmill, E. Jj\ Lester 

Window, J. W. Naughton 

Window frame, H. E. Wilier 

Wine and cider press, G. Wager 

Wire, annealing copper, Wallace & Wood 

Wire fabric, loom for weaving, T. Patterson 

Wire, machine for screw threading, A. Cavalli... 

Wire, spool for barbed, G. Case 

Wrench, J. Gibbons 



311,933 
312,097 
312,112 
312,125 

312,006 

311,891 
312,222 

312,014 
312,119 
312,176 
10,560 

312,230 

312,232 
312,178 
312,024 
312.224 



312.016 
311,919 
312,195 

312,037 
311,989 
312,113 
312,164 
312,042 
312.000 
312,144 
311,942 
311,890 
312,126 
312,065 
312,067 
312,174 
311,922 
312,219 
312,177 
312,038 
311,926 
312,043 
311,935 
311,894 
312,198 
312,221 
311,982 
312,158 
311,905 
311,929 
311.923 



311,876 
311,937 
312,134 
312,005 
312,052 
312,235 
312,045 
312,008 
312,084 
312,188 
311,892 



DESIGNS. 

Bracket, E. T. Harris 

Carpet, M. F. Beal 15,782, 

Carpet, J. Pegel 15,801 to 

Carpet, A. Petzold 15,793 to 

Platter, E. Haviland 

Rug, W. Gilmour 

Rug, A. Petzold 15,796 to 

Spoon handle, C. T. Grosjean 

Spoon handle, G. W. Shiebler 

Spoon or fork, C. T. Grosjean 

Statuary, group of. J. Rogers 

Stool, J. Hofmann 

Type, font of printing, J. Guildenstine 

Type, font of printing, H. Ihlenburg 

Type, font of printing, W. W. Jackson 

Washboard, M. A. Smith 



TRADE MARKS. 

Aerated beverage, C. Stoddart 

Bronze powders, bronze liquids, and bronze metal 

leaves, J. Marsching & Co 

Chocolates, Huyler's 

Cigars and cigarettes, A. Shire 

Coke, Balfour, Guthrie & Co 

Crackers, biscuits, jumbles, snaps, cakes, wafers, 

and kindred articles, Hetfield & Ducker. 

Custard powder, A. F. Bird 

Flour, wheat, S. Samper & Co 

Guano, manufactured, G. L. Arps 

Liniment, A. C. Meyer 

Medicine for purifying the blood, Scott Manufac- 
turing Company 

Naphtha of 62° to 64° gravity Baume, Scofleld, 

Shurmer & Teagle. 

Neuralgia drops, G. G. Steketee 

Ointments, plasters, and liniments, T. L. Cling- 

man 

Picture frames, covered, L. Pattberg & Bros 

Plasters, corn, J. B. A. De Winter 

Salve, Healy & Bigelow 

Soap for laundry and general purposes, Procter & 

Gamble 11,920, 11,921, 11,923 to 11,932, 11,934 to 

Soap for laundry and toilet purposes, Procter & 

Gamble 

Soap for toilet and general purposes, Procter & 

Gamble 

Soap in cakes for laundry and general purposes, 

Procter & Gamble 

Soap in oblong cakes, tallow, Procter & Gamble 

Soaps, toilet and laundry, H. & G. A Roever 

Stove polish and polishing compounds, both liquid 

and solid, D. W. Raymond 

Waterproof clothing, D. Jannopoulo 

Wines and liquors, Kuhl, Boehmke & Co 



15,788 
15,783 
15,806 
15,795 
15,789 
15,786 
15,800 
15,785 
15,808 
15,784 
15.807 
15,790 
15,787 
15,791 
15,792 
15,809 



11,947 

11,917 
11,913 
11,945 
11,907 

11,912 
11,909 
11,942 
11,906 
11,918 

11,944 

11,943 
11,946 

11,908 
11,916 
11,910 
11,911 

11,938 



11,919 

11,939 
11,933 
11,941 

11,940 
11,914 
11.915 
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DUFFY'S 



■T»TJH.3E> 



Walt Whiskey . 



♦*♦ Absolutely Pure and Unadulterated. Entirely Free from FUSIL OIL, 



>: FUSIL OIL 



—Do you knowwhat it is? Askyour Physician 
' or Druggist and he will tell you that IT IS A 



DEADLY POISON. 



V 
V 

V 



8 



'♦ Positive Sure Cure for Malaria, Pulmonary Complaints, Indigestion," Nervous T*I 
.% Prostration, Bronchial Troubles, General Debility, Loss of Mental Power * 
,♦, and all Wasting Diseases. Endorsed by over 3,500 Physicians' and Chemists. ; 
.♦, Invaluable as a STIMUIiANT AND TONIC in Typhoid Fever, Dysentery 
.♦. Diarrhoea, and all low forms of Disease. THE RECOGNIZED 



■ANTIDOTE FOR CHOLERA.- 



', We are the only concern In the United States who are bottling and selling to the Medical 
>, Profession and Drug Trade an absolutely Pure Malt Whiskey, one that is free from 
'+ FUSIL OIL and that is not only found on the sideboards of the best families in the 
', country, but also in the physician's dispensing room. 
[* DR. ARENDT, the great German Chemist, says: — "Ihavemade an analysis 

* of your PURE MALT WMISKEY, which gave a very gratifying result. Your 
*Malt Whiskey, obtained mostly by extract of malt convusion and a very careful 

♦ fermentation and distillation, is entirely free from fusil oil and any of those 

♦ similarly obnoxious alcohols which are so often found in whiskey. I therefore, 

* RECOMMEND IT TO THE MEDICAL PROFESSION. 
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Prof, VON VONWER, writes :— "Purity itself— 
Duffy's Malt Whiskey, is the purest liquor that I 
haveeveranalyzed. 1 must therefore unqualifiedly 
rocommend it to the medical profession." 

The late HARVEY L. BYRD. M. D., President 
of the Faculty, and Professor of the Baltimore Med- 
ical College, says: " I find it remarkably free from 
fusil oil and other objectionable materials so Often 
found in the whiskies of the present day. 

JAMESM. O'DEA, M. »., of Staten IslandTthe 
author of several works oninsanity, writes: *'"When 
I prescribe an alcoholic stimulant, I order your fa- 



mous Malt Whiskey, I know it to be wholesome, 
clean and unadulterated." 

FREI>. II. SAWEUS.M.D., of Rochester, N.Y. 
a graduate of the leading- European colleges, says: "I 
prescribe your Malt Whiskey in my practice here, 
consider it a very superior reliable article and can 
heartily recommend it inlow states of fevers, acute 
inflammations, and depressing maladies generally, 
and also as a tonic in feeble digestion and conval- 
escence from acute diseases, where an alcoholic 
stimulant is indicated, and especially in Phthisis 
Pulmonalis." 



IN FACT, IT IS A BEVERAGE AND MEDICINE COMBINED. 



press Charges prepaid a plain case (thus avoiding all opportunity for comment), 
containing Six Quart bottles of our PURE MALT WHISKEY and with it in 
writing, and under the Seal of the Company a SURE and POSITIVE CUKE for 
CONSUMPTION and other WASTING DISEASES In their early stages. This 
Formula has been prepared especially for us by the great German Scientist, T>r. Von Vonders. 
It ca n b e pr e par ed by any fam ily housekeeper at slight ex pense (Raw Beefsteak and our 
PUHE TS/LA-I*T 'WHISKEY being of the ingredients.) 
After this preparation has been taken for a few weeks, the previously conspicuously prom- 
inent bones in patients suffering from Consumption and the like diseases, get covered with a 
thick coating of fat and muscle, the sunken and bloodless cheeks fill up and assume a rosy hue, 
the drooping spirits revive, while all the muscles of the body, and chief among them the heart, 
are stronger and better able to perform their functions, because of being nourished with a 
richer blood than they had been before. In other words, the system is supplied with more 
carbon than the disease can exhaust, thereby giving nature the upper hand in the conflict. 
—SOLS BY LEADING DRUGGISTS AND PINE GROCERY HOUSES.— 



Price 03ST33 DOliLAR Mm. BOTTXjK 

Sample Quart Bottles sent to any address in the United States (East of the Rocky Moun- 
tains), securely packed in plain case, Express charges prepaid on receipt of $1.23. 

THE DUFFY MALT WHISKEY CO., BAITIMORE, MD., U. S. A. 
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Inside Page, encli insertion - - - 75 cents a line* 
Back Page, eiiclt insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter pj'ess. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



One in Nine 

(FOR 2t m YEARS) 

Of all Insured under the Accident Policies of 

THE TRAVELERS, 

OF HARTFORD, CONN., 

Have been killed or injured by accident, 
and been paid (or their families received) 
Cash Benefits, which now amount to 

93,000 «*, I>£vy, 

Besides $1,000 a Day in the Life 
Department. 



LIGHT MACHINERY built to order In large or 
small quantities. Estimates furnished from drawings or 
specifications. Also, manufacturer of patented novelties 
of all descriptions. Correspondence solicited. Address 
B. T. MARTIN, P. Box 285, New Brunswick, N. J. 



PATTNT FfiRCAl CDr. Blethen's Soft Rubber 

rn I CIM I rUn OrVLC. Nose Shieldsfor Eyeglasses. 
An invention for comfort. 43 Market St., Ijynn, Mass. 




I New Catalogue of Valuable Papers 

contained In Scientific American" supplement, sent 
free of charge to any address. 

MUNN & CO., 361 Broadway, N. Y. 



Telephone transmitter, C. A. Randall .312,160, 312,161 

Telephonic circuit and apparatus, L. A. Berth on.. 311,944 foreign patents may also be obtained. 



A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
addresa Munn & Co., 361 Broadway, New York. Other 



SEEDS GIVEN AWAY! 

A PACKAGE Mixed Flower Seeds (400 binds) with 
Park's Floral Guide, all for 2 stamps. Tell all your 
friends. G. W. PARK, Fannettsburg, Penna. 
83T" Write now. This notice will appear but twice. 



A. W. STEVENS & SON. AUBURN, N. Y. 

Manufacturers of French Buhr Stone Corn and Feed 
Mills, Power Corn Shellers, Grain Thrashers and Separa- 
tors, Pjain and Traction Engines. Send for circulars. 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. CATALOGUES FREE. 



NOTICE to Users of Steam Pomps. 

We have received following letter in 
regard to one of our No. 5 V L" ($16) 
Steam Jet Pumps elevating 1^ inch pipe 
of water more tnan 50 feet high : 

"L* Anse, Mich., Feb. 24, 1883. 
"VAN Ditzen & Tift, Cincinnati, O.: 

" Money could not buy the Jet of us 
unless another could be had. I would 
not give your No. 5 " L " for a $700 pump, 
equal distance to raise. 
" N. A. Litchfield, Supt. Mich. Slate Co." 
We make Ten Sizes of these Pumps. Prices $7 to $7*<j 
Capacities 100 to 20,000 gallons per hour. State for that 
purpose wanted and send for Catalogue of " Pumps." 
VAN JUUSfiKN & TIFT, Cincinnati, O. 




CET THE BEST AND CHEAPEST. 

rTBADE@E£fiiNS 



ihn 



HN/Sfi 



cffl.TAYiiCg. 

CINCINNATI. 0. 
SOLI AGfNTS UNITED STATES. 

JT. A.. FA.-Y efc CO., 

_(CincinnatI, Ohio, TJ". S. A.) 
Exclusive Agents and Importers for the United States, 
of the 
CELEB R.A.TE:D 

PERIN BAND SAW BLADES, 

Warranted superior to all others i n quality, finish* 
uniformity of trmper* and general durability. 
One Pei'in Saw outwears three ordinary saws. 



BDISON 
MINIATURE ELECTRIC LAMPS 

For Household, Ornamental, Experimental, 
and other Purposes, for Hnuery Use. 

Lamps of ^, 1, 2,3, 4, an d 6 candle-power, 

$1.50 each; SpecialTrade Prices. 
Special Dental and Surgical lamps. 

Stout, Meadowcroft & Co., 

Agents for the Edison Lamp Company for 
the sale of Miniature Edison Lamps. 
i23 Ann Street, New York. 

Manufacturers of all kinds of Electrical 
Goods and the Meadowcroft & Guyon 
Pocket Battery. Note.— This is the best 
Pocket Primary Battery on the market. 
Price wit n one Edison Scarf-pin Lamp, $7.50. 





3 Printing PressS 



Do your 
wn 
_ Printing ! 

Card & Label Press $3. Larger sizes $5 to $75. 
For old or young. Everything easy, print- 
ed directions. Send 2 stamps for catalogue 
of Presses, Type, Cards, etc. to the factory. 
IvEL-SEY & CO., Meriden, Conn. 

ALUMINIUM WATCH CHARM. 

Made from the residue of the ingot used by Col. William 
Frishmuth, Chemist, Rush and Amber Sts., Philadel- 
phia, Pa., in casting the Aluminium Apex now sur- 
mounting the capstone of the Washington Monument 
at Washington D. C. Prices: Pure Aluminium, 75 cents; 
Aluminium Alloyed. 30 cents; Aluminium Alloyed, 
Gilded, 30 cents. Wholesale dealers good percentage 
allowed; send money in stamps or money orders. 



jpEKFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scikntieic American Supplement can he 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of tbis paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt- Necessary for 
everyone who wishes to preserve the paper. 

Address 

munn & CO., 

Publishers SciEHimc American. 



ITEPHENS 



TSESn 



50 per cent of 

Time and Labor saved 

by using this Solid, 

Strong, Durable, Quickest 

Working, Firmest Holding 

Vise. Has the Improved Taper, 

\ Pipe, and other Attachments Sold 

f by the Trade. Send for circular B. 

' fttEL-VIN STEPHENS, Prop., 

Office, 41 Dey St., New York. 
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Founded by Mat&wOarev, 1785. 
Centennial Jan. 25, 1886 . 

BAIRD'S BOOKS 

FOB 

PRACTICAL MEN. 

Our new and enlarged Catalogue of Practical and 
■■Scientific Books, 96 pages, 8vo. A Catalogue of Books 
6n Steam and the Steam Engine, Mechanics, Machinery, 
and Dynamical Engineering, and a Catalogue of Books 
on Civil Engineering, Bridge Building, Strength of Ma- 
terials, Railroad Construction, etc. A catalogue of a 
Miscellaneous Collection of Practical and Scientific 
Books, a list of Books on Blectro-Metalliirgy, etc. A 
Catalogue of Books relating to Electrical Science, List of 
Leading Books on Metal Mining, Metallurgy, Mineralogy, 
Assaying, Chemical Analysis, etc. List of Books on 
Dyeing, Calico Printing, Weaving, Cotton and Woolen 
Manufacture, and two Catalogues of Books and Pamph- 
lets on Social Science, Political Economy, Protection, 
Free Trade, and the Tariff', etc., and other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of Postage to 
arvy one in. any part of the world who witl furnish his ad- 
dress. 

HENRY CAREY BAtRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia, Pa. 



PROPOSALS I SIM BOILERS. 

Nashville, Tenn^ Feb. 12, 1885. 

Sealed proposals will be received by the Board of Pub- 
lic Works and Affairs, Nashville, Tenn., until 2 P. M., 
March 10th, for furnishing and errecting at the present 
pumping station of the Nashville Water Works a battery 
of Steam Boilers, complying with the following condi- 
tions and specifications: 

The boilers are to have an easy capacity to evaporate 
eighteen thousand pounds of water per hour from feed 
water at 125° P., to dry steam at eighty pounds pressure, 
using bituminous slack coal. They are to be, in every 
particular, first class in design, material, and construc- 
tion, and will be held rigidly to fulfill the specified con- 
ditions, tests, and inspections. Each boiler is to be capa- 
ble of separation from all the others, so as to be fired or 
cooled without interfering with the working of the 
others. The stack is now standing (brick); height above 
grate level, 100 ft. Area of flus, 20 square ft. 

The city will .furnish the raw materials for foundations, 
setting, andfurnace, except iron; all otherjmaterials, con- 
nections, safety valves, stop valves, blowoff valves, feed 
check valves, steam and water gages and cocks, wrenches, 
and furnace tools, as well as all labor and appliances 
necessary to construct, deliver, erect, and connect the 
boilers in complete working order, are to be supplied by 
the contractor. No proposal will be considered which 
does not specifically state the evaporativerate which the 
bidder will guarantee, with security, if awarded the con- 
tract; such evaporative rate shall be construed as the 
number of pounds water evaporated from and at 212 Q F. 
per pound of combustible. The fulfillment of the guar- 
antee will be determined by a three days' working test, 
using screened HeclaLump Coal, with feed water at 125° 
F., steam at eighty pounds, and the results will bereduc- 
ed to weight of combustible, and evaporation from and at 
212° F. 

Builders will state the least interval after award of 
contract in which they will complete the work. 

Forms on which proposals must be submitted, details, 
specifications, and comparative values of Hecla and other 
coals, will be furnished on application. 

By order of the Board of Public Work and Affairs. 

R. EWING, Chairman. 



SHAFTING, 
PULLEYS, 
HANGERS. 

F. Brown's Patent Friction Clutch. 

SEND FOR ILLUSTRATED CATALOGUE AND DISCOUNTS TO 

A. & F. BROWN, 43 PARK PLACE, N. Y. 




BARNES' 

Patent Foot Power-Machinery. Complete 

Outfits for actual workshop business. 
With, them Builders, Cabinet 
Makers, Metal and Wood Work- 
ers compete with steam power. 
Machines on trial if desired. 
Proof of value, prices, full 
detail, illustr 1 d catalogue, free. 
W.F.&JohnBarncsCo. 
Rockford, III. 
Address No 1999 Main St. 



ARCHITECTS,BUILDERS,CDNTRACTORS 



BRICKS TILE MANUFACTURERS, MECHANICS, 
AND ALL PERSONS INTERESTED IN BUILDING 
OR BUILDING MATERIALS, 



SHOULD SUBSCRIBE FOR THE 





BEST AND CHEAPEST BUILDING JOURNAL IN 
THE COUNTRY FOR ITS PRICE. ESTABLISHED 
FOUR YEARS. HAS A LARGE AND GENERAL 
CIRCULATION THROUGHOUT THE UNION. ONE 
DOLLAR PER YEAR. SAMPLE COPY 10 CENTS. 
ADVERTISEMENTS INSERTED AT LOW RATES. 
ADDRESS, CEO. E. WILLIAMS & CO., 54 
BARCLAY STREET, NEW YORK CITY. 



CH 



«5=B00KS FOR ARCHITECTS, BUILDERS, ME- 
SANICS, Etc, Furnished at Publisher's Prices. 



g-as cohistjm:kb.s. 

The use of our Impoved Moderator will save you 15 to 
4C per cent. No leather, rubber, or mercury. It is the 
best. Simple, reliable, accurate, metallic. Works where 
others fail. HO WARD BROS. & CO., 

164, Went Broadway, N. Y. 



LUNKENHEIMER'S 

; _NE_W AUTOMATIC 

LOOSE PULLEY OILER 

Sample sent for Trial. 




Cincinnati Brass Work* 




SEBASTIAN, MAY & CO.'S. 
IMPROVED $60 

Screw Cutting Lathe. 

Designed for actual work ; no 
toy. Lathes for wood or metal. 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 
187 West Pearl Street, 
Cincinnati, Ohio. 



GOLD CHLORINATION IN CALIPOR- 

nia. — An interesting paper by F. D. Browning, E.M.. de- 
scribing the mode of chlorinating gold as practiced in 
Grass Valley, Cal.— The ore and its treatment. Milling, 
roasting, chlorinating, leaching and precipitating, fix- 
traction of silver. Preparation of reagents. The mill. 
The chlorination works. Illustrated with 20 engravings. 
Contained in Scientific American Supplement, No. 
445. Price lO cents. To be had at this office and 
from all newsdealers. 




SHEPARD'S CELEBRATED 

$30 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels. Twist Drills, Dogs, Calipers, 
etc. Send for catalogue of outfits for 
amateurs or artisans. Address 

H. L. SIIEPAED, Agent, 
134 E. Second St., Cincinnati* O. 



VELOCITY OP ICE BOATS. A COLLEC- 

tion of interesting letters totheeditorof the Scientific 
American on the question of the speed of ice boats, de- 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Supplement, No. 214. Price 10 cents. To 
be had at this office and fromall newsdealers. 




Clark's Noiseless Rubber Heels, 

SAVE FLOORS. 

SAVE MONEY. 

BEST IN THE WORLD. 
GEORGE P. Cl-ARK, 
BoxL. Windsor Locks, Conn. 



THE MANUFACTURE OP SODA.— A 

faper by Ur. Julius Koebig, showing the advantages of 
heammonia process over that of the Leblanc in the 
manufacture of soda, and the possibility of the United 
States, through the use of it, competing successfully 
with the European industry. Contained in Scientific 
Amur ican Supplement, No. 445. Price 10 cents. To 
be had at this office and from all newsdealers. 




rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34" to 36°. Con- 
tained in Scientific Amkrtcan Supplement No. 116. 
Price 10 cents. To behadat thisofficeandof all news- 
dealers. 



WTILE AND CLAY RETORTS ALL SHAPES. 

J\,e*B0RGNER& O'BRIENS 

ABOVE RACE. PHILADELPHIA. 



$rM$?$ 



"With this WONDERFUL 
£o^ Art Appliance beginners 
/y soon rival artists using old 
methods. Command bet- 
I ter prices and ready sales. 
Thousands having taste 
<*» -mi%& itses^y in art, if developed by use 
WVa4 * , **'*»*l»' of the AIR BRUSH,can se- 
rf V| £ . ^w^V^mssl cure pi easan t and profita- 
ble employment. Send for 
particulars. Free. ATK BRUSH MFG. CO., 
Address No, Q7 NassauSt. Rockford, 111. 
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ERICSSON'S 

NEW CALORIC 
PUMPING ENGINE, 

FOR 

Dwellings &ConntrySeats 

Simplest 1 Cheapest! Eco- 
nomical ! Absolutely Safe ! 

Delaniater Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Cortliiudt Street, 
New York, U. S. A., 

And 40 Dearborn St.» 
Chicago, 311. 



SouthwarkFoundry^wachinecompany? 
if 430 Washington Ave. Phil 'adelprii'a, 

Engineers &M Ac h i n ists 

Blowing Engines and hydraulic machinery 

^O^tRALLtK^SOUTH^R^A^TWimmOfrSTEAMENGlNg. 



OM THE ECONOMIC APPLICATIONS 

of Seaweed— By Howard 0. C. Stanford, I.C.S.— Sea- 
weed as manure. The manufacture of kelp. Iodine and 
potash salts. Algin or sodium alginate and its economic 
uses. A valuable paper. Contained in Scientific 
American Supplement, No. 44;>. Price 10 cents. 
To be had at this office and from all newsdealers. 




HEAD ROUNDING. 



BARREL, KEG, 

HOGSHEAD, 

AND 

Stave lacMnery. 

Dver 50 varieties 
manufacturedby 

E. & B. HOLMES, 

Buffalo, N. Y. 



A SHOE THAL WILL NOT PINCH.— 
By Benjamin Lee, M,D. A study of the hygiene of the 
feet, pointing out how a shoe should be made in order 
to conform to the true shape of the foot. Illustrated 
with 8 diagrams. Contained in Scientific American 
Supplement, No. 444. Price 10 cents. To be had at 
this office and from all newsdealers. 



MODERN PALEONTOLOGY, ITS PRE- 

eent Condition and Future Task.— By Prof. Carl Vogt. 
An interesting paper, in which the author passes in 
review the beings that lived in earlier times, and points 
out the proper method of studying them at the present 
day, and that, too, in a manner essentially different from 
the one usually followed, inasmuch as he tries to prove 
the relation between the extinct types and the modern 
representatives of the organic world, which he claims 
can be proved by generation and descent without calling 
in the intervention of a special power of creation exist- 
ing separate from the organisms. A powerful argument 
in favor of the doctrine of evolution. Contained in 
Scientific American Supplement, Nos. ti49 and 
ii50. Price 10 cents each. To be had at thiP office and 
from all newsdealers. ^ 



THE 

PUSEY& JONES CO. 

Wilmington, Delaware. 





Box 695, Huntington, Ind. 



Patent Right For Sale* 

Milk Strainer with support. 
Patented December 30th, 1884. 
The usefulness of the improve- 
ment can be seen at a glance, 
and therefore needs no further 
recommendation. J. M. GILL, 



WATERPROOFING PAPER AND VEGE- 

table Tissues.— A valuable paper by C. R. A. Wright, 
P.H.S., discussing the use of cupro-ammonium solutions 
as an application to paper and vegetable tissues in order 
to render the latter water-proof, rot-proof, and practi- 
cally proof against the attack of insects. Contained in 
Scientific American Supplement, No. 444. Price 
10; cents. To be had at this office and from all news- 
dealers. 



THE CORINTH CANAL.— A DESCRIP- 

tion of the project of Mr. B. Gerster, engineer in chief 
of the International Corinth Canal Company, and a 
sketch of the progress thus far accomplished. Nature of 
the Isthmus of Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 engra-vings. Contain- 
ed in Scientific American Supplement, No. 4 '2 5. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

CABINET WOODS 

AND MAHOGANY. 

GEO. W. READ & CO., 

BAND AND VENEER SAW AND CETTING MILLS, 

186 to 200 LEWIS STREET, N. Y. 




AAGRIFFING IRON CO 
STEAM HEATING .Apparatus 

S.LE MANUFACTURERS 



mmffl 



JERSEY CITY, N.J. 



PATENTS. 

MESSES. MUNN & CO., in connection with the pub- 
lication of tne Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty years' 
experience, and now have unequaied facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free o fi charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICE.— Corner of F and 7th Streets. 
Washington, D. C, 



See illus. article in Scientific American Sept. 13, 1884. 



BOULIER'S UNIVERSAL PYROMETER. 

—Full description of the apnaratus, illustrated with 3 
engravings showing details and mode of application. 
Contained | in Scientific American Supplement, 
No. 445. Price 10 cents. To be had at this office and 
from all newsdealers. 
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HOW TO COLOR LANTERN TRANSPA- 

rencies.— A valuable paper by T.J.Houston giving full di- 
rections for the preparation of photographic transpa- 
rencies, and for painting them. Contained in Scientific 
American Supplement, No. 4 v 23- Price 10 cents. 
To be had at this office and from all newsdealers. The 
same number contains an illustrated paper on Im- 
provements in Photo-block Printing.— Another valuable 
paper on the Preparation on Lantern Transparencies is 
contained in Stjppement, No. 4*24. 



How to Become a Good Mechanic. 

No "goody-goody" advice, but plain,practical instruc- 
tions. By mail, 15 cents. Catalogue of new Mechanical 
Books free. Industrial Pub. Co., 294 Broadway, N. T. 

HOW TO PREPARE LANTERN SLIDES. 

—Formula for an unwashed collodio-bromide emulsion 
with free bromide, with full directions for use iu making 
piates for lantern slides. Contained in Scientific 
American Supplement, No. 444. Price 10 cents. 
To be had at this office and from all newsdealers. 



f COURTSHIP and MARRIAGE. 

■ Wonderful secrets, revelations and 
discoveries for married or single, 

_„ . ^jsecuring health, wealthandhappiness 

to all. This hanasome book of wo pages, mailed for only 
10 cents by the Union PubliBhirwr Co., Newark, N. J. ■ 




APPARATUS FOR ELECTRICAL MEAS 

urements. — Illustrations and description of the various 
interesting apparatus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede- 
mann's bifilar galvanometer; Wiedemann's galvano- 
meter for strong currents; Zenger's differential photo- 
meter; "Von Beetz's solenoid; apparatus for demon- 
strating the principle of the Gramme machine; "Van 
Rysselberghe's thermometrograph ; Von Beetz's chro- 
nograph; and Harlacher's apparatus for studying deep 
currents. Illustrated with seventeen engravings. Con- 
tained in Scientific American Supplement, No. 4*21. 
Price 10 cents. To be had at this office and from all news- 
dealers. 




JSIDREER'S 

eaaasEEPs 

PlantsT Bulbs, and 

Requisites. They are 

the best at the lowest 

prices. Calendar for 1885 

mailed Free. Address, 

HENRY A. DREER 

CHESTHUT ST. PHILA. 



RELATIONS OP THE SOIL TO HEALTH. 

—By Geo. H. Robe, M.D. The soil. Ground air. 
Ground water. Diseases spread by soil impurities. 
Diseasses of animals due to impurities of soil. Preven- 
tive remedy-drainage. Contained in Scientific 
American Supplement, No. 444. Price 10 cents. To 
be had at this office and from all newsdealers. 



$85 



A MONTH 



I and expenses paid any active person to 
I distribute circulars for us aria sell our 
1 goods, or #80 a month and expenses 
to distribute circulars only. No capital 
required. Salary paid monthly. Expenses in advance. Sample 
package of our goods and full particulars FREE* Send 
I 5 CtS. for postage and packing. NO POSTALS- We 
mean what we say. Address UNION SUPPLY CO-, 

242 W. Fourth Street. Cincinnati. Ohio. 



ZINC TO PREVENT BOILER INCRUS- 

tation.— A paper by G. Swinburnking, discussing the re- 
sults of the labors of a committee appointed to inquire 
into the causes of decay in the boilers of British naval 
ships, and to propose measures for obviating them. 
Contained in Scientific American Supplement, 
No. 444. Price 10 cents. To be had at this office and 
from all newsdealers. 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made In lengths of about 20 feet, and of all sizes from H to 2 inches square. 

NEW YORK BELTING & PACKING CO., 

John H. Cheever, Treas. Nos. 13 & 15 PARK ROW, Opp. ASTOR HOUSE, NEW YORK. 

JOHN I>. CHEEVER, Dep'y TreaS. UraacbeB: SQ3CBEsrauxST.,PhUfldelphia. ISILakxSt., Chicago. S2&64 SummxhSt.,Bomoii. 



ICE-HOUSE AND COLD ROOM.— BY R. 

Q. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price "10 cents. To be had at this office 
and of all newsdealers. 

I/A R|f*flf*FI IT Painless snre cnre. Book free 
inniuUULLu Civiale Agency, 160Fultou St.,M.T* 



FOREIGN PATENTS. 

Their Cost Reduced* 

The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad, 

CANADA.— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, £ T ova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGLAND.— The new English law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at home, and the small cost now renders it possible 
f oralmost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms in Prance, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the).r clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, maybe had on application to 
this office. 

MUNN *fc CO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 861 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN «fc CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

Branch Office, eor. P and 7th Streets, opposite Patent 
Office Washington, D. c. 
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Inside Pnge, each insertion - - - "5 r.'ms a line* 
Back Pane, each insertion - - - $1.00 a line. 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per tine, by measurement, as the letter press. Adver- 
tis?ments must be received mt publication office as early 
as Thursday morning to appear in next, issue. 



H.WJOHNS' 
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PISTON PACKING. 

Our improved elastic Asbestos Piston Packing is com- 
posed exclusively of the best quality of pure Asbestos 
fibre, and forms the most perfect, compact, and durable 
Packing ever produced for locomotive, marine, andother 
engines, valve-stems, etc. It requires less oil than any 
other.beine to a great extent self-lubricating, and will 
wear tentimes as long as ordinary packings, tt is proof 
against acids. 

ASBESTOS WICK PACKING. 
ASBESTOS MIKT, BOARD. 
ASBESTOS UASKKTS and RINGS. 
. ASBESTOS and RUBBER TAPE and CLOTH. 

Asbestos Boiler Coverings. 

Our ASBESTOS CEMENT FELTING is the most ef- 
fective and durable NON-CONDUCTING COVERING 
for STEAM PIPES, BOILERS. STILLS, and- other 
Steam -Heatedi Surfaces. It is composed of Asbestos 
'fibre and a cementing compound, which forms a light, 

gorous Covering, partaking of the nature of a Felt and a 
ement. It can be easily applied by any one. 

Asbestos Hot Blast Cement Felting, 
Asbestos Air Chamber Covering, 
Asbestos locomotive lagging. 

Asbestos and Hair Woven Felt. 

We also manufacture Asbestos Cloths, Asbestos Cord, 
Twine, and Yarn, Asbestos Sewing Twine, Asbestos 
Sheathing, Asbestos Paper, Asbestos Gasket Cement, 
Asbestos Retort Cement, Roofing and Sheathing Felts, 
Etc., also the Standard 

ASBESTOS ROOFING 

LIQUID PAINTS, PURE COLORS, ETC. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H.W. JOHNS M'F'G CO., 

S7 Maiden Lane, New York. 

170 N. 4th St., Philadelphia. 175 Randoiph St., Chicago. 
Billiter House, Billiter Street, London. 



CO 


b 




fall 


a 


03 


£3 




cc 1 


P-l 


— - 


1 


CO 

ca 


<* 
^ 


3: - 

o 


Ct3 




2= 




GAS ENGINES. 



Simple, Substantial, Safe, Economical. 

One horse power will pump 1 ,000 gallons of water 100 feet 
high per hour with 35 feet of gas. One-half horse power 
will pump 500 gallons 100 feet high with 25 feet of gas. 

POWER DETERMINED BY ACTUAL TEST. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 231 BROADWAY NEW YORK. 




BOORWALTER ENGINE. 

Compact, Substantial, Econom- 
ical, and easily managed: guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etc., at the low 
price of 

3 HORSK POWER $240 00 

i\4 " " 280 00 

6hi " " 355 00 

8j|_ " h ... 440 00 

|3P" Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 
Springfield. Ohio, 
or 110 Liberty St., New York. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 
sent on application to 
WM. T. COM9TOCK, 

l 6 Astor Place, 
New York. 




The'* MONITOR." 

A NEW LIFTING AND NON- 
LIFTING INJECTOR. 



Best Boiler Feeder 

in the world. 

Greatest Range 

yet obtained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

AIho Patent 

EJECTORS 

OB 

Water Elevators, 

For Conveying 
Water and Liquid. 
1'ntent oilers, Lit* 

lirlcntors, etc. 

NATHAN MANUFACTURING COMPANY, 
Send for caLiogin. 92 it, 94 Liberty St., New York. 




KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
H Operated by one handle, 

WILL LIFT HOT WATER. 
POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




Philada.,12th & Thompson Sts. 
Boston, 61 Oliver St. 
Augusta, Ga., 1026 Fenwick St. 
San Francisco, Cal., SJ Califor- 
nia Street. 



New York, 109 Liberty 

Street. 
Denver, Col., 438 Blake 

Street. 
Chicago, 111., 204 Lake St. 




The Best in the World. 

We'make the Best Packing that can he made regardless 
of cost. Users will sustain us by calling for the "'JEN- 
KINS STANDARD PACKING." 

Our "Trade Mark " is stamped on every sheet. None 
genuine unless so stamped. BEST* Send for Price List " B." 

JENKINS BROS,, 
91 John Street, N. Y. 79 Kilby Street, Boston. 



■WM. A. HARRIS, 

Providence* It. li(l*arkSt.),SixmmuteB'walkWestiTomBtation. 

Original and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill M.E. PrlceSI.25. 




THE ONLY PRACTICAL 

ELECTRIC MOTORS I 

FOR FAMiLV JEWING MACHINES. 
THE ELECTRO-DYNAMIC Co PHILA. 
?24 CARTFR MPHUADA, PA. 



SAWS Wanted 50,000 Sawyers and C i W ft 
■t*. »» k7 Lumbermen to send us their ^ A *" V 
A full address for a, copy of Emerson's B3T 1 Book M 
of SA WS. We are first to introduce Xatur- eL 
AJ> GAS for heating and tempering Saws ^^ 

Wwi.th wonderful effect upon improving their %M# 
quality and toughness, enabling us to reduce WW 
prices. Address 

S EMERSON, SMITH & CO. (Ltd.), 
Beaver Falls, Pa- 
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PIPE COVERING. 




Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to apply, \sbestos Materials- 
Fiber, IHillboard Packing, and Cement. 

CHALMERS-SPENCE CO. 

419-421 Eighth St., New fork. 




The desirable features of this valve are 
the positive action ot the disks, being forced 
against the seats by our novel intermediate 
wedge, avoiding all cutting and friction of 
the disks against the seat. 

Samples sent on trial. Send for Catalogue. 

HOLLAND & THOMPSON, 
217 RIVER STREET. TROY, N. Y. 
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FOSITIVS BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Farts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNER8VILLE, IND. 

8. S. TOWNSEND, Gen. Agt.,2JCortlandSt., 9Dey St., 
COOKE & CO., Selling Agts., 22 Cortland Street, 
JAS. BEGOS & CO., Selling Agts. 9 Dey Street, 

WE-W TORE. 
SEND FOR PRICED CATALOGUE. 



THE PAYNE AUTOMATIC ENCINE 

Gives more power from same amount 
of fuel and water than any engine 





made, and 50 per cent more power than rated at. All 
engines warrawsd. All sizes and styles, 2 to "250 horse 
power. Send Br prices and catalogue A 4. 

B. W. PAYNE *fe SONS, 
P. O. Box 1*207; Elmlra, N. Y. 

Or our General SalesOfflce, 83 Liberty St. &149B'way,N.T. 



PLANING AND MATCHING MACHINE. 




Special Machines for Car Work, and the latest improved 
Wood Working Machinery of all kinds. 




The most successful Lubricator 
for Loose Pulleys in use. 
VAN OUZEN'S PATENT 

LOOSE PULLEY OILER. 

Highly recommended by those who 
have used them for the past two 
years. Pricesvery reasonable. Every 
user of machinery should have our 
' ' Catalogue No. 65 ;" sent free. 
Van Duzen & Tift, Cincinnati. O. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by EAGLE ANVIL WORKS only, Trenton, N. J. 




SPEAKING TELEPHONES. 

THE AMKRICAiV BflM/ TKLKPIIOgK COMPANY, 

W. H. Forbes, W. R. Driviir, Thko. N. Vail, 
President. Treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undu'ations 
corresponding to the words spoken, and which articu a- 
tions produce Mini ar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearingin a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.^ 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of tne comnany. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon apnlication. 

Address all communications to the 
AMERICAN HELL TELEPHONE COMPANY, 
95 Milk Street. Boston, Mass. 



THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 
Puts Out Fire Instantly. 

See editorial notice in Scientific Ameri- 
can of November 22d, 1884. 
Send for circulars. Address 

Harden Hand Grenade Fire Extinguisher Co., 

205 Wabash Ave., Chicago, 

10 Oliver Sty Boston, or 

95 West Broadway, New York. 




AUSTRALIA. Bona fide American Manufacturers 
wishing to be represented in these colonies please com- 
municate with Messrs. Imray & Co., Australian Agents, 
28a Basinghall St., London, E. C, and at Sydney and 
Melbourne. 



COMMON SENSE CHAIRS AND ROCKERS. 
Strong, durable, and comfortable. No light, trashy 
stuff, but good, honest home comforts. Special dis- 
count to clergymen. Send stamp for catalogue to 
F. A. SINCLAIR. 
Mottville, Onondaga, County, N. Y. 
For sale by all flrst-class Furniture Dealers. 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN TH£ WORLD. 



Published Weekly, #8.80 a Year; SI. 60 Six Mentha. 

This unrivaled periodical, now in its forty-first year, 
continues to maintain* Its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated; it presents in popular 
style a descriptive record of the most novel, interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling. Shop, Office, School, or Library. Work- 
men, Foremen, Engineers. Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of Thh Scientific American. 

Terms for the United States and Canada, $3.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO., Publishers, 

361 Broadway, New York. 



WITHEBBY, RUUG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by E. Bail & Co., Worcester, Mass, Send for Catalogue. 
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Scientific American Supplement. 

The Scientific American Supplement is a sepa- 
rate and distinct publication from The Scientific Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. The Scientific Am- 
erican Supplement is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archaeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering. Steam and Rail- 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described i n t b e Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.t0. Address and remit by postal 
order or check, 

1VMJNN *fc Co.. 361 Broadway, N. Y., 
Publishers Scientific American. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium , Germany, 
Kussia, and. all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific AmkricAN, one year; $9* gold, 
for both Scientific American ana Supplement for 
one year. This includes postage, "which we pay. Remit 
by postal order or draft to order of 

MUNN & CQ„ 361 Broadway, New York. 




GAS BILLS REDUCED 

^ 15 to 40 per cent. Guaranteed. 

By attaching to Gas Meters 
) 



GREATER BRILLIANCY, STEADIER FLAME. 

SECURITY AGAINST FIRE. 

No blowing nor smoking burners. Insurance risks 
greatly reduced. 

MARVELOUS SANITARY EFFECTS. 

No poisonous vapors from unconsumed gases. No 
vitiated atmosphere. No smoked-up walls, paintings, 
nor drapery. 

PRACTICAL ECONOMY. 

Save their cost every three months. Equal to 400 per 
per cent, per annum. Paying investment. 

YOU PAY THEIR COST TO GAS CO. 
Every three months— four times a year— and for indiffer- 
ent light. Why? 

ARE THEY RELIABLE AND DURABLE ? 

Constructed entirely of brass ; no rubber nor leather 
" diaphragms " to be eaten up by gas and acids. No mer- 
cury to poison the atmosphere. 

ARE THEY APPRECIATED? 

Ask our thousands of patrons, the press, the pulpit; the 
stage, and highest corporate, mercantile, and expert 
authorities, who have "tested their virtues" for the past 
three to five years. $50,000 sales for first twenty days 
January, 1885 (in every State of the Union), would indi- 
cate that they have achieved a well-merited and " world- 
wide" reputation.) 

THE 

National Gas Saving Co., 

21 EAST 14th ST. 
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Address JOHN A. ROEBLING'S ^ONS Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

wheels and Rope for conveying power long distances. 
Send for circular. 



WII7UAMSPORT 
Pony or Panel Plan- 
er. For general use 
in Door Shops, Boi 
and Furniture Man- 
ufactories. For plan- 
ing Door Panels, 
Cigar Box Stuff, and 
Furniture work, it 
has no equal. 
We use the Ellis 
;■: Patent three part 
;;■ Journal Box and a 
;::■ solid f o r g e d steel 
> : head. Two pressure 
bars. Has strong 
= feed. Will plane from 
- 1-16 to 6 inch thick. 
Weight,l,4001b. The 
lowest priced flrst- 
class planer in the 
, Williamsport, Pa. 




ROGAttDTJS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Ashesto-, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 



This is the only steam boiler ever 
devised in strict compliance with 
the demands of ratural laws. It 
gives complete immunity against 
explosions, delivers dry steam, 
prevents all incrustation and de- 
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The in 
vention is applicable to every style 
of boiler, and can be readily ap- 
plied, internally or externally, to 
new or old boilers. Licenses grant- 
ed on liberal terms to manufac- 
turers. Send for description. 
LAWSON NON-EXl'liOSIVE BOILER CO., 
153 and 157 Broadway, N.Y. 




TEL EPHO NES. 

The United StatesTelephone Mf g Co. 

This Company is the owner of the patents of James 
W. McDonough for speaking telephones. 

Mr. McDonough's application for patent was the first 
that was made in the U. S. Patent office for a speaking 
telephone; all other telephones are an infringement of 
these patents. This Company also owns patents cover- 
ing a complete system of telephone exchanges. 

All telephones obtained except from this t ompany or 
its authorized licensees are infringements, and the mak- 
ers, sellers, and users will be proceeded against. 
This Company are now prepared to sell Tele- 
phone* of the most improved form. 

For particulars apply to 

The United States Tplephone JHarnfactnrlng Co., 

187 BROADWAY N. Y. 

PRINTING INKS. 

fpHB "Scientific American" is printed with CHAS. 
1 ENEU JOHNSON & CO.'S INK. Tenth and Lom. 
bard Sts. Phila., and 47 Rose St., opp Dnane St., N. Y 
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